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is a Trade Buyer ? 


HIS question is always with us; indeed, it always 
has been, and we suppose to an extent—let us 
hope more limited than at present—it always will 

be. All sorts of movements and controversies have 
arisen out of it in the electrical and associated trades 
during the past thirty or forty years, but discussion 
concerning the qualifications that should be possessed 
by the man who claims to he entitled to trade dis- 
counts for himself or for his friends, has lately become 
4 little more lively. There are manufacturers who are 
not willing to be dictated to, and there are contractors 
and traders who desire to boycott such. We prefer, on 
the whole, to see the trade established on sound lines, 
which means regular trade rules and practices, but we 
also sympati:ise with manufacturers and others who do 
not want to have their output restricted by excessive 
scales of retail prices limiting the ability of the public 
to purchase. Still, it is important to have it’ properly 
established as to who is a trade buyer. In all trades 


there are thousands of people who are getting the benefit 
of trade discounts through the good nature of a friend 
in the trade, and no doubt there are very good reasons 
why, in certain cases, this sort of thing should continue. 
The friend is the middleman, but he prefers not to 
take the profit to which he is entitled ; sometimes he is 
no more related to the electrical trade than chalk 
is to cheese. Little progress to remove the evil, 
if it be such, will be made so long as_ there 
is so marked a division of opinion. At one branch 
of the Electrical Contractors’ Association (Nottingham), 
when the matter was under discussion, a member 
mentioned that one firm of manufacturers had sent 
their list giving trade terms to 15,000 firms; others 
present said that the number of buyers in this country 
who were entitled to trade terms did not come anywhere 
near that figure. The manufacturer concerned defined 
a trade buyer as ‘‘a firm employing their own super- 
The local 


vising electrical engineer and two wiremen.”’ 
(45) 
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branch of the E.C.A., it seems, approved of that 
definition, but declared that if it were strictly followed 
76 per cent. of the firms in its district now in receipt 
of trade terms would be found ineligible, leaving only 
five firms (excluding collieries) in the district entitled 
to such terms. Other sections of the E.C.A. have also 
been discussing the subject lately, and the view has 
been expressed that the Association might do a good 
deal of useful work by means of local effort and by 
meeting manufacturers. We recall that it was out of 
this very difficult problem of direct dealing and the 
giving of trade terms to the private buyer that the 
E.C.A. came to birth, and in the pages of its official 
organ, the Zlectrical Contractor, always a most inter- 
esting paper, we find keen reference to it still. At 
Newcastle-on-Tyne a committee has been appointed to 
produce a list showing the minimum quantities of 
essential wiring materials that should be supplied by 
wholesale factors at trade terms. The use of ‘‘ trade 
cards’’ by ‘‘ unauthorised persons’’ has been under 
consideration at Cardiff, while at Leicester members of 
the N.E.C.T.A. consider it undesirable to incorporate in 
their branch a section composed of electrical retailers, 
‘‘as there is, in their opinion, only one firm to whom 
the definition of electrical retailer applies.’’ It will be 
remembered that we dealt with the official definition 
of an electrical retailer in the first issue of our Electrical 
Retailer and Dealer Supplement early last. year. We 
shall welcome the views of any reader who has any new 
or useful contribution to make to the study of methods 
which may be applied to a situation which is, to say the 
least, full of irregularities and difficulties. 


Ix our ‘‘ Correspondence ’’ columns 
to-day Mr. A. W. Blake, electrical 
engineer to the Willesden District 
Council, draws attention to the heavy 
teating load recently superimposed upon the lighting 
peak, and its possible effect upon the load factor for 
the year. Such questions are always of direct interest 
to the supply station manager, and in view of the 
coming régime, when (eventually) all electricity will be 
supplied in bulk to authorised distributors, their im- 
portance is greatly increased. Whilst granting this 
fact, we should demur to any suggestion that great 
weight should be attached to an extremely infrequent 
coincidence, such as that of the occurrence of a very 
cold snap in Christmas week ; that would be analogous 
to the construction of overhead lines stoutly enough 
to stand the most violent gale combined with the lowest 
temperature on record. In all such cases the overload 
capacity of the plant, or the factor of safety of the line 
(which is the same thing), should be relied upon to 
cope with a passing emergency. 

The real question that our correspondent wishes to 
ventilate is that of the bulk supply tariff, which is 
to be settled by the Central Electricity Board, in the 
case of authorised undertakers, in accordance with the 
terms of Section 11 of the Act of 1926 (not as defined 
in Schedule 7, which applies only to ‘‘ selected sta- 
tions ’’), and is to consist of a fixed charge and a run- 
ning charge, ascertained on lines approved by the Elec- 
tricity Commissioners, but the latter, if they think fit, 
may prescribe some other form of tariff, subject only 
to veto by either House of Parliament. 

For the moment, however, it may be assumed that the 
tariff will be framed somewhat on the lines of Schedule 
7, and in this connection we wish to draw attention 
to the article by Mr. F. W. Purse, electrical engineer 
to the Borough of West Ham, in our issue of May 13th, 
1927, in which he examined and criticised the method 
of determining the maximuin demand which is outlined 
in the Schedule. The question was also raised by 
Mr. J. H. Parker, borough electrical engineer, West 
Hartlepool, in the course of an article in our issue of 
August 26th, 1927. It will shortly become acute, and, 
as Mr. Blake remarks, data bearing upon it will be of 
great value to the managers of undertakings. 


Tarifis ior 
Bulk Supply. 
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Tue proposition contained in the 


Overhead foregoing leaderette—that the adverse 
Lines and = conditions that are possible do not all 
Sleet. occur simultaneously—was strongly 


emphasised at a recent meeting of the 
Overhead Lines Association, and is brought forward 
by Mr. W. B. Woodhouse, Past-president, I.E.E., in a 
letter elsewhere in this issue. The recent violent storms 
afforded excellent opportunities for observing what 
actually took place under a variety of severe con- 
ditions, for practically every feature of wintry weather 
was present at one time or another. At the meeting 
above-mentioned it was pointed out that a heavy ice 
coating and a strong wind do not occur together, and 
Mr. Woodhouse endorses this view ; yet our Regulations 
definitely provide against this extreme, but imaginary, 
condition, aggravated by the reference to a temperature 
of 22 deg. F.—at which sleet does not exist, and snow 
is too dry to cling to the wires. 
We trust that Mr. Woodhouse’s inquiry will call 
forth abundant information on this subject, which is 
of particular importance at this time. 


Crepit is due to Mr. E. C. McKin- 
Storage Batteries non, M.1.E.E., for packing his I.E.E. 
in Electricity paper (which is abstracted elsewhere 
Supply. in this issue) full of really practical 
and useful information, covering a 
wide range of applications of the storage battery. 
Incidentally, it is interesting to note how accumulators, 
which originally found their principal market in the 
multiplicity of d.c. generating stations which sprang 
up in the early years of this century, and in private 
lighting installations, have constantly extended their 
applications, including such diversified requirements 
as those of submarine vessels (calling for the largest 
size of cell) on the one hand, and broadcast receiving 
sets at the other extreme. There will always be those 
who, like Col. R. E. Crompton, are unshakably attached 
to storage batteries as guaranteeing the maintenance of 
continuity of supply in d.c. areas, and there are to-day 
important centres of population both in this country 
and abroad where very large batteries are in use for 
this purpose; but it cannot le doubted that, as inter- 
linking proceeds and a.c. distribution becomes more 
general, this practice will tend to die out. On the 
other hand, the maintenance of a supply of power for 
the auxiliary plant in # generating station is of so 
great importance that it will be a long time indeed 
before batteries cease to be installed in that connection. 
There is nothing to compare with a storage battery for 
reliability of service and utility in an emergency, and 
so long as no better means of storing electrical energy 
is available, the battery will retain its place in every 
case where a source of electricity of the utmost relia- 
bility is indispensable. 

There are other functions which, apart from 
reliability, can only be fulfilled efiectively by a storage 
battery, such as the propulsion of submarines under 
water, the storage of energy from small wind or 
water-power or oil-engine sets for private installa- 
tions, the lighting of portable lamps, and operating 
telephone exchanges (the largest market for storage 
batteries in this country). An interesting proposition 
put forward by Col, Crompton at a meeting of the 
Overhead Lines Association, and again at the I.E.E. 
meeting last week, is that storage batteries shall be 
installed in villages and charged from the bulk supply 
network which, we are told, is to come into existence. 
Col. Crompton’s investigations have convinced him 
that village electricity supply will, at any rate at first, 
be used for lighting only, with a very poor load factor. 
rendering the cost of direct supply prohibitive; and 
he suggests that this difficulty could be met by charging 
a battery with a low maximum demand and a good load 
factor. Obviously the cost of labour could be reduced 


to a minimum, as the switchgear could readily be made 
automatic; the periodical inspection of a number of 
installations would not involve a heavy wage bill, and 
the sub-stations would not require attendants. No de- 
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tails are available, but, as we remarked on the previous 
occasion, the question is well worth investigation. 

We wish Mr. McKinnon had dealt more fully with the 
question of tests for storage batteries ; he offered certain 
suggestions for consideration, but left the matter in a 
somewhat nebulous condition. As he remarked, there 
is no official standard for such tests, and in view of 
the extravagant claims that are put forward sometimes 
by optimistic battery-makers, it seems highly desirable 
that suitable standards should be defined by the British 
Engineering Standards Association. 


ELSEWHERE in this issue Mr. H. M. 
Sayers discusses the merits of the con- 
stant-current system of distributing 
electricity, with a view to cheapening 
distribution in rural areas. The proposition, a funda- 
mental departure from customary methods, may at first 
sight appear somewhat startling, but the fact that it is 
(to modern views) new and strange, must not be re- 
garded as an adequate reason for condemning it out of 
band, 

It has been our good fortune to witness and take 
some part in the wonderful evolution of electrical 
engineering from the days when electric lighting was 
in its infancy; forty years ago arc lamps were usually 
burnt in series, at constant current, the pressure on one 
circuit rising to 5,000 volts or more, and in the early 
days of alternating current, distribution was effected 
by transformers with their primaries in series—the pro- 
posal to put them in parallel was regarded as a crazy 
notion! Transmission of power over long distances 
with constant current (d.c.) was advised by Lord Kelvin 
when the Niagara Falls scheme was engaging the atten- 
tion of the foremost engineers, not only of the United 
States, but of the world, and many installations on that 
system were not only carried out in Europe, but are, we 
believe, still in operation—in some ways it possesses 
marked advantages over alternating-current trans- 
mission. 

We are not here discussing the merits of Mr. Sayers’s 
proposed system—we merely wish to make out a prima 
jacie case for its serious consideration. We have wit- 
nessed many instances of reversion to practices which 
were tried long years ago, abandoned in favour of more 
‘‘modern ’’ methods, and taken up again in recent 
times. The latest of these is the Emanueli cable, which 
is based on precisely the same principle as the Brooks 
oil-insulated cable of the ‘nineties. 
current system of transmitting power on board ship was 
reintroduced a few years ago on the Clyde (see Exzc. 
Rev., July 11th, 1924) ; the first incandescent lamps had 
metallic filaments; the toothed-core armature was used 
by Pacinotti, but for a time was superseded by the 
smooth core—and so on. Hence we welcome Mr. Sayers’s 
enterprising article, as we welcome every reasonable 
proposal that may reduce the cost of distribution of 
electricity. 


Series A.C. 
Transmission." 


From the earliest days electro-plating 
Chromium with copper and a few other metals has 
Electro-Plating. been a matter of extreme simplicity, 
but in other cases the technique is diffi- 
cult, or the metal costly, such metals as cobalt and 
chromium having therefore had little scope in spite of 
their valuable properties. Chromium in particular is 
almost ideally suitable for decorating and protecting 
base metals, being exceedingly hard and highly resistant 
to corrosion—qualities which place it far in advance of 
its rivals. Its untarnishable nature is of the utmost 
value in decorative applications, not only saving a vast 
amount of labour, but also rendering it a permanent 
protection, the wear and tear of repeated polishing being 
obviated. The extreme hardness of the deposit not only 
conduces to its permanency when used for decoration, 
but also adapts it for many industrial uses, such as the 
facing of printing blocks, prolonging the life of gauges, 
and similar applications which involve incessant friction 
and liability to abrasion. 


The constant- - 
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Nothing is perfect in this world, and chromium plate 
is not wholly free from disadvantages. It protects iron 
only if the coating is waterproof, and therefore a thick 
deposit is necessary ; moreover, it has a poor ‘‘ throwing 
power ’’—that is, it does not carry well into recesses in 
the article plated. The process is also more costly than 
nickel plating, but one expects to pay more for a better 
article, and there is no doubt that chromium plating 
wili take its place in industry as a valuable and useful 
improvement upon current practice. It is the subject 
of an article in this issue by Mr. S. Wernick, B.Sc., and 
some other particulars were given on p. 125 of our issue 
of July 15th, 1927. 


Tue season for lectures and speeches 
is again in full swing, and having to 
attend a fair number of meetings of 
various kinds, both in London and at provincial centres, 
we should like to draw the attention of both lecturers 
and those who take part in the subsequent discussions to 
the great importance of ‘‘ speaking up,’’ so that every- 
one who desires to hear may do so. Far too frequently 
the low-tone conversational style is adopted, with the 
result that no one more than a few feet from the speaker 
can hear what is being said, and it is really surprising 
that even the lecturer himself does not always take pains 
to make himself heard—a fault of which even some of 
our leading men are not guiltless, and which is parti- 
cularly noticeable when the lantern is used. The 
lecturer often faces the screen, where he stands practic- 
ally talking to himself, with the result that it is impos- 
sible to make out what is being said. 

With regard to discussions, it is often quite painful 
to listen to some of the “‘ old stagers ’’ who occupy seats 
at the front and appear to be indulging in a homely 
chat with the chairman—utterly inaudible to those 
behind. This sort of thing often results in the people 
at the back starting a little meeting of their own, which 
may or may not be germane to the subject. Why not 
turn round, face the audience, and speak up? But 
this criticism also applies to the back-benchers, when, in 
turn, they get an opportunity of speaking; in fact, so 
far as inaudibility is concerned, there frequently is 
little to choose between the occupants of the front and 
the back seats. How can a speaker hope to make a good 
impression in the Press if he is not reported correctly? 
Many a man has something really good to say, but 
appears to be unable to ‘‘ put it across the chairs.’’ 
There are some brilliant exceptions, of course, but 
they are not numerous. 

Engineers, as a body, have a great reputation for 
being excellent workers, but poor speakers. We appeal 
to all speakers to remember the poor listeners at the 
back, and when they have anything to say to speak up! 


Speak Up! 


WHILst cur warmest sympathy is 
extended to the thousands of people 
whose homes have been wrecked by the 
unprecedented floods of last week-end, 
it is a matter for the sincerest congratulation that so 
little disturbance was caused, comparatively speaking, 
to London’s electricity supply. It would not have been 
surprising if several of the most important power 
stations on the river banks had been put out of action 
for some days. As it was, however, though the Lots 
Road station of the Underground Railways was partly 
flooded, the full service of trains was running by mid- 
day on Saturday. Bow station was shut down, but 
thanks to the interlinking mains of the London Power 
Company, the deficiency was made good from other 
sources. At West Ham power station flooding took 
place, but the supply was maintained by heroic efforts ; 
and Bankside did not altogether escape disturbance. 
Some further particulars appear on p. 62. 

Apparently the abnormal rise of the river was mainly 
due to the exceptional combination of a spring tide 
with high winds which heaped up the sea-water in the 
Thames estuary, circumstances for which no person or 
department can be held responsible. 


The Thames 
in Flood. 
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Series A.C. Transmission. 


The author discusses the possibilities of, and presents a scheme for, the distribution of 
a.c. electrical energy in “thin” areas by means of a constant-current primary 
ring-main circuit with variable-current secondary or load circuits. 


By HENRY M. SAYERS, M.I.E.E. 


energy were widely used in the early days of elec- 

tric lighting, with both continuous and alter- 
nating currents, by Brush, Thomson-Houston, Siemens, 
Jablochkoff, Gaulard & Gibbs, and others. Later, 
Thury developed the constant-current series circuit as 
@ practical method of transmission to a number of dis- 
tributing systems with some success. The series circuit 
eurvives for such purposes as street lighting, on both d.c. 
and a.c., but for general transmission and distribution 
it has been displaced by a.c. with transformers in 
parallel. The growing demand for electricity supply 
in rural and “‘ thin ’”’ areas is somewhat difficult to meet 
economically, for well-known reasons, and it seems 
timely to consider whether a series constant-current 
transmission, with local distribution schemes in parallel, 


offers any advantages. 

LINE | | 


Fig. 1.—Series-Parallel Sub-Station Scheme. 


GS ster circuits for the distribution of electrical 


The outstanding feature of a series system is that each 
consuming point, sub-station, and so on, must take an 
identical current, whatever its load; the voltage across 
each consuming point need not be identical. To-day 
local distribution must be in parallel. It is theoretically 
possible to devise an a.c, series line of sub-stations with 
parallel distribution, with the input to each sub-station 
proportional to the local demand; an elementary solu- 
tion is indicated in fig. 1. 

A B is a line in which a constant current is main- 
tained; c, D, E, F and G are sub-stations, each contain- 
ing a transformer with its primary winding in series 
with the line, the secondary windings feeding the local 
distributors; variable condensers in parallel with each 
primary winding pass the difference between the load 
component and the total current. It is necessary to 
maintain a constant voltage on each secondary, and 
therefore on each primary winding, whatever the local 
load, t.e., the secondary current or 
the load component of the primary 
current. This means that the total 
impedance of each unit has to be 
kept constant. The variable con- 
denser allows this to be done under 
the condition of ‘‘total line cur- 
rent,’’ with the limiting condition 
that the load current—including the 
losses in the unit—cannot exceed the 

. line current. 

Leaving out the transformer and 
its reactions, for the sake of simpli- 
city, it is obvious that a combination 
of a variable condenser and a resist- 
ance load can divide a constant cur- 
rent into any desired proportions, 


Since the currents through the condenser and the 
resistance are in quadrature und the total current is 
their resultant, the total impedance, and therefore the 
potential difference across the parallel, will be constant 
if the locus of the right angle of each current triangle 
lies on a circle of which the diameter represents the 
total current. The phase angle between the total cur- 
rent and the p.p. across the combination varies with 
every different pair of load and condenser currents, 
the load current and the p.p. are in phase, and the 
ratio of the load current and the total current is the 
cosine of the phase angle. Such an arrangement can 
be made to regulate for varying loads by a voltage 
control, t.¢., any excess of voltage is made to increase 
the condenser capacity, and vice versa. At no-load the 
condenser capacity must be sufficient to pass the whole 
current at the specified voltage. This represents a 
method of current limitation which may have some 
useful applications, but is not available as a method of 
distribution from h.p. lines. 

Fig. 3 shows diagrammatically a single transformer 
on a constant-current line, feeding a distribution net- 
work with the loads in parallel, and the adjusting con- 
denser ; fig. 3a indicates the circuit dispositions. The 
latter shows the secondary load as in parallel with the 
primary of the transformer, t.e, the transformer is re- 
garded as a choking coil in parallel with the resistance 
load. Evidently the impedance of the combination can 
be kept constant if every change in the resistance load 
is met by a conjugate change in the condenser load. 
At no-load there will be a current through the primary 
made up of the magnetising current and the power 
current due to the iron and copper losses of the trans- 
former. The capacity required will then be the maxi- 
mum; it will have to take the co-ordinate difference 
between the no-load current and the constant line cur- 
rent. As the magnetising component will be in opposite 
phase to the condenser current, a certain condenser 
capacity will be neutralised by the magnetising compo- 
nent, and the maximum condenser capacity must be so 
much the greater than that needed to pass the total line 
current at the specified voltage and frequency. In an 
actual transformer the total of the iron and copper 


and that if the alterations in the re- 
sistance load and the condenser 
capacity are properly related to each 
other, the voltage across the com- 
bination can be maintained at a con- 
stant figure. This is illustrated by 
figs. 2 and 2a, fig. 2a being a circuit diagram of such 
a resistance capacity combination, and fig. 2 a circle 
diagram for such a combination. 


LINE CURRENT 10 AMPERES 


For load current a, rcsistance=z/a; shunting capacity=Kk=10° L*— a“/K.2 7 F 
micro-farads; power-factor=a/L; B is in phase with a; condenser current=c= 
a’, 

Fig. 2,—Condenser and Load-Current Components. 


losses in both windings will form a part of the total 
power load on the combination. 
To bring this to a quantitative basis, assume the 
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following data:—Line current, 10 A; primary voltage, 
2,000 V; frequency, 50 cy les; full-loal input, 20,000 
W ; no-load current, 1 A; pc wer factor at no load, 15 per 
cent. ; no-load iron and copy er losses, 30(' W ; magnetis- 
ing component of current, 0.989 A; the phase angle 
between the no-load current and the P.p. is 81 deg. 
approximately. The condenser current required to 
compound with the no-load current to give a resultant 
of 10 A is 10.988 A, and the capacity to pass this cur- 
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and at that pressure 17.5 microfarads is required ior a 
20-kW single-phase transformer at no load. The 
makers of power condensers seem to have fixed on 600 V 
as the most economical pressure. If this is accepted, 
then in the example given, the condenser might be fed 
from a separate (tertiary) winding at 600 V, and the 
capacity would have to be 58.3 microfarads. A ter- 
tiary winding capable of carrying the full-load equiva- 
lent current would add considerably to the cost and 


LINE Less Less 
LOAO 
LOAO 
RESISTANCE  ™ 
ve 
x | 
PRIMARY LINE 


NO-LOAD 


SECONDARY 
RESISTANCE LOAD RESISTANCE 


At no-load condenser capacity x (in microfarads)=10" L/E.27 ¥, 
At ro-load load resistance= x 


FULL LOAD NO-LOAD 


0000 


At full-load condenser capacity k=o. 
At fvll-load load :esistance=«/_ ohms. 
For intermediate loads, condenser and load currents vary 
reciprocally so that sum=c and combined i d 


Fig. 2a.—Resistance-Capacity Control Arrangement. 


Fig. 3.—Serie 


e=E/L. 


rent at 2,000 V and 50 periods is 17.5 microfarads. 
approximately. Fig. 4 gives a circle diagram for this 
case, and Table | the particulars at various loads. 


TABLE 

Energy Condenser. 
Input. current, Current, Capacity, 

amperes amperes. m’farads. 
No load aa 0.15 10.988 17.488 
1.0 10.939 17.410 
2.0 10.779 17.155 
 —_ 3.0 10.528 16.756 
4% 4.0 10.154 16.160 
50% 5.0 9.649 15.357 
00% SCs, 6.0 8.989 14.306 
7.0 8.130 12.938 
80% 8.0 6.989 11.128 
9.0 5.348 8.511 
9.5 4.109 6.539 
,, 9.9 2.399 3.818 
100%, 10.0 0.989 1.574 


Note.—The condenser current and capacity include at each 
load 0.989 «amperes and 1.574 m’fds. to compensate the 
magnetising current. 


At full load the condenser capacity will be only that 
required to compensate for the transformer inductance, 
including the magnetising current 
and any inductive component of 
the load. The circle diagram shows 
the power or watt component of the 
load on the secondary ; if the load is 
inductive, some addition to the con- 
denser capacity will be needed. 

To make this combination regu- 
late for variable secondary loads it 
is necessary to arrange a voltage 
relay—preferably on the secondary 
side—-which will control the con- 
denser capacity, reducing it when 
the voltage goes below the standard, 
and increasing it when the pressure 
rises above. The voltage control can 


for Single Transformer. 


Fig. 3a.—Circuit Disposition 
for Fig. 3. 


s- Parallel arrangement 


losses of the transformer, hence it appears that con- 
densers for 2,000 V might be more than three times as 
expensive as for 600 V per microfarad, and still be 
more economical than the alternative. Another plan 
would be to put the condenser across the secondary, and 
if this were for the standard 400 V, the total capacity 
would be about 80 microfarads; as the condenser cur- 
rent would flow through the secondary, the transformer 
losses would be increased. It therefore seems better to 
have the condenser across the primary. 

With voltage control of the condenser adjustment, 
the power factor of the secondary load introduces no 
complications. It is true that the condenser compen- 
sation for a given secondary current would vary with the 
power factor; but the regulator would simply vary 
the capacity until the proper voltage resulted. If the 
power factor of the load fell below 70 per cent., the 
condenser capacity would have to be larger than that 
given on the no-load calculations. The switching off 
of a large proportion of the secondary load would pro- 
duce an immediate rise of pressure which might damage 
the apparatus on circuit before the regulator could act. . 
This might make it necessary to arrange for switches 


CONDENSEX CURRENT, 10 989 A, GROSS 


be compounded or compensated for 


LINE CURRENT 10 AMPERES 


distribution drop; pilot wires may ere 4 
be used for this purpose, The Fig. 4.—Cemponents for 20-kW Transformer, 10-A Line 5 


scheme seems quite practicable by 
the application of apparatus aleady 
available. The condenser graduation steps need not 
be finer than about 5 per cent.; the total capacity 
would be therefore subdivided and the sections’ con- 
nections brought to a dial over which a contact arm 
is moved under the control of the voltage relay. 
Possibly a continuously variable power condenser could 
be devised, if that seemed preferable. 

A detail to be considered is the economical pressure 
for the condensers. In the example, 2,000 V is assumed, 


Current. MAGNETISING CURRENT 
0 989A 


and circuit breakers on large loads to reduce the current 
gradually, commensurately with the speed of the 
regulator. 

There are some practical details which would require 
attention in the design of the apparatus necessary to 
realise the system herein outlined. Perhaps the most 
serious is the effect of harmonics. The condenser would 
pass a larger current for any harmonic component of 
the voltage than for the fundamental, and as the trans- 
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former would generate harmonics, especially the third 
of the fundamental, it might result that this would give 
rise to undue copper losses and other complications. 
Whether this could be met by transformer design (¢.g., 
keeping the flux density within a nearly straight B/H 
range) is a question which needs study. Resonance of 
the condenser-primary loop’ at some load with some 
component of the pressure wave is another point for 
consideration. It does not appear to be a serious risk 
or one difficult to overcome; it might be avoided by the 
introduction of damping resistance into the condenser 
connections, 

Turning from the single sub-station to a circuit con- 
sisting of a trausmission line and a number of sub- 
stations, it is clear that the supply station would only 
have to maintain the line current constant. The 
individual load variations on the sub-station would 
alter the phase angle between the line current and the 
sub-station pressure, and although each sub-station pres- 
sure would be maintained constant, the sum of these 
pressures would be a vector sum varying both in magni- 
tude and in phase relative to the line current. These 
variations could be met by varying the generator excita- 
tion, if the supply were given from a separate generator. 
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The line regulator would therefore be a current-operated 
regulator, and would just have to make the adjustment 
necessary to keep the current constant. 

For loads of the magnitude likely on the kind of line 
considered (probably nut exceeding 1,000 kVA’s per 
line), it would probably be more economical to supply 
from a transformer than from special generators. This 
would certainly be the case if the supply centre were 
itself a sub-station—not a generating station. The 
regulation then would have to be by an _ induction 
regulator or some form of constant-current transformer, 
such as the old Ferranti type; alternatively, motor 
generators can be used. The generator side of such sets 
should have considerable internal reaction—like the 
old series arc lighters, which declined to give an appre- 
ciably larger current than that for which they and the 
lamps were designed. 

It will be noted that the two regulations are comple- 
mentary; the supply, or line, regulator has to keep the 
current constant, and the sub-station regulator has to 
keep the secondary voltage constant. Further, at low 
loads the line would take a leading current, the leading 
component being reduced as the load increased. 


(To be concluded.) 


Aesthetically Designed Sub-Stations. 


Two new sub-stations at Portsmouth have been specially designed to have 
outward appearances in keeping with their surroundings. 


N keeping with the times, electrical engineers are 
finding it now comes within the sphere of their 
work to see to it that the outward appearance of 

power and sub-stations are not merely plain, drab 
buildings, but are of attractive design and in keeping 
with the residential and other property of the district 
in which they are located. In this connection Mr. B. 
Handley, the engineer to the Portsmouth Corporation 
Electricity Department, is to be congratulated on so 
designing a sub-station which stands in a garden that 


Fig. 1.—‘‘ Desirable-Residence  Sub-Station. 


its outward appearance, fig. 1, is entirely similar to that 
of other ‘‘ desirable residences ”’ in the vincinity. Fig. 
2 shows another Portsmouth sub-station in which the 


amenities of the locality have been studied, the building . 


being located in Victoria Park, near the centre of 
Portsmouth, and having outwardly the appearance of a 
modern private car garage. 

At the ‘‘ mystery ’’ house, fig. 1, a new 6,000-V three- 
phase ring main loops in and out of the e.h.p. switchgear 
installed on the top floor, while four 2,000-V existing 


single-phase feeders have been diverted into the build- 
ing to receive their supplies from twe banks of Scott- 
connected transformers, supplied by Messrs. Johnson 
and Phillips, Ltd., to whom we are indebted for the 
illustrations. The ordinary full load on the sub- 
station is 400 kW. 

At the Victoria Park station, the equipment com- 
prises a 6,600-V, 3-phase switchboard consisting of six 
J. & P. all-steel draw-out truck-type cubicles, each 
fitted with an automatic oil circuit breaker, and the 
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Fig. 2.—‘* Garage ” Sub-Station. 


usual metering and protective devices. The 415-V, 3- 
phase, 4-wire switchboard controls the secondary side of 
the power transformers and a number of outgoing 
feeders, and is of the black-enamelled slate flathack type. 
The two transformers installed are each of 300-kVA 
capacity. These are of the ordinary indoor oil-im- 
raersed self-cooled pattern, contained boiler-tube 
tanks. 

The low-pressure switchboard is also cf Messrs. 
Johnson & Phillips’s manufacture. 
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Wayleave Legislation and Rights. 


The author discusses the legislative provisions necessary to secure the rights of 
location tor overhead lines for public electricity supply, particularly in 
the light of “the right of eminent dumain.” 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.1.E.E. 


(Concluded from page 16.) 


land should not end with main transmission lines 

because the greater number of lines and difficul- 
ties in this respect are rural lines, which cannot possibly 
compete with the fee absolute of freehold price, &c., that 
a main transmission line can afiord. Moreover, the most 
important public utility, and that utility serving the 
greatest number of public for their general good and 
common welfare, should have preference in the matter 
of crossings over or under railways, canals, highways, 
telegraph or telephone lines, with special reference to 
the two last-named. This would, as a natural conse- 
quence and on common-sense principles, make matters 
easier for rural and other overhead lines which, by 
their inherent relative importance, cannot help but 
take precedence over communication circuits.—See last 
paragraph. 

An ordinance granting a utility the right (licence) 
to sell and to furnish such service as may be required 
in an area should be construed as requiring service 
when and where it might be reasonably required and in 
conformity with the law. This can be done with 
economy and efficiency when the existing powers of the 
Electricity Supply Acts are extended, and only then can 
a public service undertaking serve all applicants within 
a reasonable distance from its lines cheaply and indis- 
criminately. Although underground service may be 
out of the question, it cannot be overlooked that line 
losses chargeable to overhead rural consumers may be 
higher per consumer on rural overhead lines than on 
urban underground cable lines. 

In some countries it is laid down by Government that 
the most important amenity in any particular case 
must have preference. The comminication system of 
this country is under the control of Government, and 
unfortunately it is too often overlooked that the P.O. 
authority is a servant of the public. With refer- 
ence to its rightful powers, readers cannot do 
better than peruse an article* by an authority (Mr. 
W. H. Stoker, K.C.), in which he says: ‘‘ The powers 
of the Postmaster-General are given to him for the sole 
purpose of ensuring the protection of his lines from 
injury. It was never intended or contemplated 
that he should stretch them to the extent of interfering 
with the economic inauguration and direction of their 
works by electrical undertakings except in so far as 
might be necessary for the protection of the P.M.G.’s 
lines and communications.’’ Certainly at these times, 
when work and not talk is contemplated. we are not 
concerned with what has been done in* the past, but 
with what is best for the future; and all will agree 
that it is the duty of the Electricity Commissioners to 
ensure the safety of the public and of the electricity 
undertakers to take the risks—it is their business only 
and one that they, respectively, prefer to manage them- 
selves. 

The landowner should not be put under the impres- 
sion of granting favours, and the electricity authority, 
when not invested with proper rights, should be re- 
lieved from the harassing position of importuning per- 
mission to cross land or conflicting lines. The powers 
would be or should be most effectively exercised by the 
Electricity Commissioners, and this manner of pro- 


*See Enecrrican Review, Vol. 98. page 452, 1928. 


i obtain economy and efliciency the acquiring of 


cedure should, for the many pertinent questions, be 
settled once for all, i.¢e.:— 

(1) Whether the most important utility take prece- 
dence, 

(2) Whether electricity supply is more important than 
telephones and/or telegraphs. 

(3) That acquisition of land, where consistent with 
public interest, be exercised with reasonable prompt- 
ness, whether the owner consents or not. 

(4) That the owner and not the tenant be dealt with. 

(5) That the Post Office Regulations be relaxed, and 
the vexatious and restrictive provisions that encumber 
procedure and progress be removed. t 

(6) That the Electricity Supply Act be extended to 
meet all necessary requirements and embody compul- 
sory powers to cross land or conflicting lines and to 
erect lines anywhere in accordance with the Act and 
with the Safety Regulations. 

At the present time an authorised undertaker or joint 
electricity authority cannot place any electrical line in 
the air above or through the earth underneath any land 
without the consent of the Minister of Transport. In 
some countries local Boards are vested with quasi- 
judicial powers, and entrusted with the necessary 
duties. The rights of affected persons, companies, and 
corporations should be protected, and there should be 
no unequal protection of the law. The writer may here 
point out that where the power has been exercised 
through district bodies or individuals, cases are on 
record where the result has been disastrous, and has 
saddled future administrators with an almost endless 
series.of puzzles to elucidate, and the Courts with a 
mass of litigation; in this country such things cannot 
be expected because the powers covering the provisions 
of the Act are exercised by one central body for the 
whole country and the British character is but slightly 
affected by sentiment. 

The Minister of Transport is invested with the right 
of eminent domain in so far as concerns the acquisition 
by the Board of property (such as main transmission 
lines) belonging to electricity undertakings, it being 
provided that such transmission lines shall be acquired, 
on notice being given by the Board to the undertakers 
and on payment or tender to the undertakers of the 
price to be determined upon. The acquisition by the 
Board of land for the purpose of any of its powers 
and duties, is provided for in the Acquisition of Land 
(Assessment Compensation) Act, 1919, which Act deals 
— compensation for the compulsory acquisition of 
and. 

In some countries it ‘s held that an undertaking 
possessing a wavleave over land has the right, in order 
to maintain its lines and make repairs, to cut or 
remove fences across the wavleave, but is required to 
restore them within a reasonable time or respond to 
damages for failure to do so. In the matter of dis- 
putes arising over the cutting or lopping of trees or 
hedges in this country, the Minister of Transport may 
empower the authorised undertaker to cut or lop trees 
or hedges and to determine the question of compen- 
sation and expenses to be paid—such requirements call 
for the servine of 21 days’ notice. 


+ One of the anomalous conditions is the right claimed by 
this denartment to exact a payment from anv undertaking 
when they (the P.O.) are second comers—this condition is 
indeed inequitable. 
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It would seem that the Minister of Transport reserves 
the right to acquire land or any easements or servitudes 
or other rights in or over land or any such right com- 
pulsorily for the purpose of any of his powers and 
duties; and that the Board is deemed to be a public 
authority for the purposes of the acquisition of land. 
It is specified that the Board shall not be authorised to 
acquire land or a right in or over land compulsorily 
for the purpose of a main transmission line (e-h.p. line) 
unless satisfied that the objects sought to be attained 
cannot consistently with “ efficiency and economy ’’ be 
attained by the acquisition of a wayleave in accordance 
with the provisions of Section 22 of the Electricity 
(Supply) Act, 1919, and under like conditions, it 1s 
further specified that power from the Houses of Par- 
liament shall onlv be used for the purpose of a main 
transmission line (e.h.p. line). 

Any authorised undertaker may place any electric line 
above ground across any land other than covered by 
buildings or used as a garden or pleasure ground in 
cases where the placing of such lines above ground is 
otherwise lawful, and where any line has been so placed 
across any land the undertaker may enter upon the land 
for the purpose of repairing or altering the line, 
provided that 

(a) Before placing any such line across any land, 
the undertaker shall serve on the owner and 
occupier of the land notice of his intention, 
together with a description of the nature and 
position of the lines proposed to be so placed. 
And. 

(6) if within 21 days after serving the notice, the 
owner and occupier fail to give their consent or 
attach to their consent any terms or conditions 
or stipulations to which the undertaker objects, 
it shall not be lawful to place the line across that 
land without the consent of the Minister of 
Transport. And 

(c) the Minister of Transport may—if, after giving 
all parties concerned an opportunity of being 
heard, he thinks it just—give his consent either 
unconditionally or subject to such terms, con- 
ditions, and stipulations as he thinks just, and, 
in deciding whether to give or withhold his con- 
sent or to impose any terms, conditions, or 
stipulations, the Minister of Transport’ shall, 
among other considerations, have regard to the 
effect on the amenities or value of the land of 
the placing of the line in the manner proposed. 
And 

(7) Section 14 of the schedule of the Electric Light- 
ing (Clauses) Act, 1899, su far as it relates to the 
Postmaster-Geneval, shall be incorporated, and 
shall apply to the execution of any works which 
will involve the placing of lines across or along 
any land. 

The last clause (d) is at issue because of the inequit- 
able conditions laid down by the Post Office authorities. 
In Canada the procedure followed by the Commissioners 
when the construction of rural or other lines, upon 
public highways or roads, has been decided upon, is to 
communicate with the authorities controlling the roads 
or highways upon which it is proposed to locate lines. 
Under an Act passed in 1922, financial assistance in 
the matter of constructing rural lines is granted. 

Now would seem to be the time for the Minister of 
Transport to obtain full powers and at the same time 
definitely establish the relative public importance of 
electrical energy supply versus telephones or/and tele- 
graphs for wayleave purposes, &c. For rural lines a 
few of the social and economic merits which telephones 
and telegraphs cannot possibly claim, but which are 
obtained by electric supply, are as follows :— 

(1) Burden of human toil is reduced in industries, 
in the home and_elsewhere ; 

(2) the wage-earner has increased opportunities and 
comforts ; 

(3) production cost of goods, &c., is reduced ; 
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(4) production is increased ; 

(5) high wages can be continued ; 

(6) population in rural areas is stimulated ; 

(7) living conditions are improved ; 

(8) drudgery is lightened ; 

(9) inconveniences of rural life are lessened ; 

(10) there is incentive fur decentralisation of popu- 
lation from cities and towns; 

(11) a check is put upon undue centralisation of 
population in cities and towns; 

(12) rural life is stimulated and population re- 
arranged to best advantage ; 

(145) agriculture in general is helped ; 

(14) practically all the conveniences of city life are 
taken into rural districts, such as schools, churches, 
kinemas, &c., all of which follow industries and the 
wage-earner ; 

(15) due to the conveniences brought about by electric 
supply in rural districts, the wage-earner will buy his 
home and own his plot of land and thus enjoy a free- 
dom of life impossible to obtain in the city or town. 

Moreover, by interconnection of electric supply, the 
economic merits of which the telephone and/or tele- 
graph cannot possibly claim, we obtain :— 

(1) exchange of a very great necessity of life—electric 
energy—to best suit the economic conditions every- 
where ; 

(2) dispense with duplication of effort ; 

(3) permit more hourg of producing service from 
producing plant ; 

(4) dispense with duplication cf plant and equipment; 

(5) improve the load and/or the power factor ; 

(6) reduce the amount of plant, &c., necessary for 
continuity of service ; 

(7) permit development of greater and more projects 
which would otherwise never be undertaken : 

(8) improve the power supply for all industries and 
works and benefit all wage-earners and others. 

The most meritorious public utility is that which offers 
the greatest contribution to the social and economic wel- 
fare of the community and lifts and maintains the 
general prosperity and level of living—communication 
systems cannot meet any of these conditions. Electricity 
supply, and its unification and interconnection, ensured 
service, increased use, and lower costs, will give joy and 
comfort to everyone everywhere and for all time. 


Power from the Sea. 

In our issue of December 3rd, 1926, we referred to 
a proposal emanating from Messrs. Georges Claude and 
Boucherot, that power should be obtained from sea 
water, which in the tropics has a surface temperature 
20 deg. C. above that which obtains at great depths; 
steam was to be generated at low pressure from the 
former and condensed by the latter. Returning to the 
subject in a recent communication to the Académie des 
Sciences, quoted by La Revue Générale de l’Electricité, 
Mr. Claude declares that the results of experiments 
made since his previous snnouncement confirm his 
views. He states that the reheating of the cold water 
from the depths on its way in pipes to the surface by 
the upper layers of water will not exceed 0.1 deg. C., 
and will be more than counterbalanced by the cooling 
of about 0.25 deg. C., due to decompression of the water. 
The difference of temperature, 26 or 28 deg. C., will 
allow the ratio of the pressures in the boiler and con- 
denser, theoretically 3:1, to exceed 2:1 in’ practice. 
The mechanical work required to remove the gases 
liberated by the water will not exceed one quarter of 
the output, and the available energy will be three- 
quarters of the energy produced. The original com- 
munication is printed in extenso in the Revue Générale 
tor December 3rd, 1927. 

To put his theories to the test, Mr. Claude is about 
to carry out experiments on the River Meuse, in thermo- 
dynamic conditions identical with those met with at 
sea, using a specially built turbine of 50 kW. 


WwW 


| 

| 


January 18, 1928. 


THE ELECTRICAL REVIEW. 53 


Chromium Plating. 


A Survey of the Applications, Properties, and Electrodeposition of Chromium. 


By S. WERNICK, B.Sc. 


HE application of electricity to industry provides 
an inexhaustible topic, the literature of which 
expands almost daily by the introduction of 

fresh or more up-to-date innovations by which the 
successor of the humble voltaic pile may add yet further 
to the service of mankind. One of the lesser noted, but 
none the less extremely important, developments which 
have taken place within the last decade lies in the field 
of electrodeposition, tie applications of which to-day 
seem to affect almost every industry which is in any way 
connected with metals or engineering. Not only are 
electrodeposited metals to-day providing pleasing and 
durable finishes wherever metals are used (and the im- 
portance of an effective finish to that vital unit in in- 
dustrial organisation, the sales department, cannot be 
over-estimated), but they are also solving the problem 
of adequate protection of ferrous metals from corrosion ; 
are being utilised in saving expensive worn machine 
parts from the scrap-heap by literally ‘‘ building up ”’ 
with electrodeposited metals (a development of the neces- 
sitous days of the war); besides entering into a host of 
processes which have grown up round that of electro- 
deposition. 
Some Metals Plated To-day. 

Not many years ago the term “ electroplating ’’ was 
practically synonymous with the electrodeposition of 
either nickel, silver or gold, these being practically the 
only metals deposited commercially. The practical 
results of intensified research have not only revolu- 
tionised the practice of depositing nickel (still the 
commonest metal to be deposited), greatly speeding up 
the process and producing a far superior type of de- 
posit, but in addition many new metals are being 
deposited to-day on a commercial scale, each being 
possessed of valuable properties peculiar to itself. 
Thus, zinc and cadmium are now commonly electro- 
deposited for the marked protection which they afford to 
iron and steel from atmospheric corrosion. Electro- 
deposited cobalt is favoured as a substitute for nickel, 
the factor at present preventing its general adoption 
being its comparatively high cost. Tin is now quite 
commonly electrodeposited, the deposit being practically 
silver-white and lending itself particularly to the art of 


” 


_ metal decoration ; while copper is very widely deposited 


as a base for the popular ‘‘ bronze’”’ finish and as an 
efficient added protection by underlying it to nickel 
plate, when the latter is used as a rust preventive. 

The metal which has probably excited widest interest, 
however, and which is rapidly finding wide application 
commercially, is chromium. Its two outstanding pro- 
perties are its extreme hardness and its remarkably 
sustained resistance, to tarnish. It is to this element, 
chromium, that stainless steels and rustless irons which 
contain it owe their property of resisting the tarnish 
which is ordinarily imparted to the untreated steel or 
iron after » comparatively short period of vse. 


Applications of Chromium Plate. 

The two properties mentioned, hardness and tarnish 
resistance, represent the two lines which have been taken 
in the commercial application of its electrodeposition. 
To take the second property first, this alone presents an 
almost limitless field. One of the big drawbacks to 
nickel plate is the readiness with which it tarnishes, 
partioularly in a variable climate such as ours, so that 
it is an only too common experience for a beautifully 
polished, nickel-plated article to degenerate to a dull, 
green-stained thing after a comparatively short expo- 
sure to the atmosphere. This dullness and discolora- 
tion is only converted into a semblance of the original 
appearance by laboriously washing or rubbing away the 


corrosion product and repolishing with a metal polish. 
Apart from the fact that it is even then very much a 
case of ‘‘ love’s labour lost,’’ since the final effect is but 
a passing phase, the tarnish very soon making its re- 
appearance, necessitating the repetition of the whole 
process at short intervals; there is the serious effect of 
the abrasive polish, each application of which results in 
the loss of a certain amount of nickel, finally removing 
it completely and exposing the brass or other metal 
beneath. 

Instances of this behaviour being encountered readily 
occur to the mind, such as the plated’ parts of cars, 
cycles, table ware generally, bathroom fittings, lamp fit- 
tings, electrical appliances, reflectors, and so forth. The 
contrast provided by chromium plate, to which even rain 
or foggy weather merely imparts a layer of moisture 
and ordinary atmospheric conditions an accumulation 
of dust, both easily and quickly removed by a wipe- 
down with a cloth, is so marked that its universal 
demand is unquestionable. 

The hardness of the deposit opens up an equally large 
field of possibilities. The extent of this hardness has 
been variously reported, and it appears that there is 
actually a certain amount of variation depending on the 
type of solution used and the conditions under which 
the deposit is formed; but that electrodeposited 
chromium can be very hard indeed there is no question. 
It is the hardest deposit which has yet been produced, 
and is considerably harder than hardened steel. 

Printing plates from which it is desirable to obtain 
as large a number of sharp impressions as possible have 
necessarily to withstand severe wear, and facing the plate 
with electrodeposited nickel, which is far harder than 
the base metal when deposited from certain solutions, has 
been customary in many plants. In America, nickel 
has been superseded by chromium by the Bureau of 
Engraving and Printing with far superior results, and 
its application in this direction is watched with great 
interest by the printing fraternity generally. Simi- 
larly, chromium plate has been successfully used on 
metal codings, stampings, &c., used for impressing 
upon both hard and soft metals. Chromium plate has 
also found an important application in prolonging the 
life of gauges, ordinarily made of hardened steel, and 
also ensuring the maintenance of the required degree 
of accuracy. They have been found to give from 3 to 20 
times the service usually obtained from hard-steel 
gauges, both in gauging hard and soft metals. Satis- 
factory results have generally followed wherever severe 
abrasion has had to be encountered. 


Other Properties of Chromium. 


There is a very faint bluish tinge in the colour of the 
deposit which is characteristic of all chromium deposits, 
but this does not render the polish any the less brilliant : 
the colour is not dissimilar to polished aluminium. Its 
melting point is above 1,500° C., and it may be heated 
to comparatively high temperatures without fear of 
oxidation. Its relative inertness makes it an admir- 
able protective against most chemicals, particularly 
sulphur compounds, although (unlike nickel) it is 
rapidly attacked by hydrochloric acid, which may, in 
fact, be conveniently used to remove defective deposits 
from copper, brass, &c. 

The protection which chromium plate affords to iron 
and steel against corrosion has been the subject of keen 
controversy ; whilst some have asserted that it is an 
efficient rust preventive, others have insisted with equal 
emphasis that it is defective in this respect. It has, 
however, been pretty well established that protection 
may only be expected from comparatively thick deposits, 


pu- 

of 

re- 
are 
es, 
the 
ric 
his 
ee- 
mn. 
the 
sle- 
ric 
ry- 
om 
at ; 

for 
cts 
nd 
ars 
el- 
the 
on 
ity 
‘ed 
nd 

ire 
18 ; 
che 
the 
les 
té, 
nts 
his | 
ter 
by 
ng 
er. 
rill 
ce. 
Bes 

of 
m- 
ale 

| 

yut 
10- 

at 


64 THE ELECTRICAL REVIEW. 


owing to the porous nature of the latter. Owing to its 
tendency to revert to the ‘‘ passive’’ state, chromium 
does not appear to act as a protective by corroding in 
preference to the iron, as is the case with zine coats; 
on the contary, it remains unattacked at the expense of 
the iron, so that pits in the deposit, leaving the two 
metals in contact exposed to the atmosphere, are a fatal 
defect. Hence the necessity for thick deposits to ensure 
the complete covering of the base metal; or else, the 
deposition of layers of other metals below the chromium 
to effect this, copper and nickel having proved very use- 
ful in this respect. 
The Process of Deposition. 

Having regard to the remarkable properties of 
chromium, which are fully realised in the plate, it is 
certainly unfortunate that the process of its deposition 
is hedged round with difficulties and obstacles, such as 
the deposition of the more common metals does not pre- 
sent. However, the perversities of nature are the 
scientist’s opportunity, and the bulk of these difficul- 
ties have been mastered one by one. The commoner 
metals are in general deposited from their simple salts, 
¢.g., the sulphate or the chloride of the metal in ques- 
tion, generally from a slightly acid solution; or the 
process may be slightly more involved, though as simple 
to work practically, as when a double salt, ¢.g., the 
cyanide, is used. 

In general, it may be said that in order to obtain a 
metal from its solution by electrolytic means, such con- 
ditions as favour its reduction to the lowest possible 
valency will facilitate the deposition. Chromium can 
exist in solution in three valencies—it can be 2-, 3-, or 
6-valent, i.e., each atom is in association with 2, 3, or 
6 ions. The 2-valent or chromous iron, as in CrCl,, 
would thus appear to be the most favourable from the 
point of view of deposition, or, failing that, the 3-valent, 
or chromic ion, which has the advantage over the former 
in that it is far more stable in solution. Early experi- 
ments were accordingly made with chromous or chromio 
salts, Bunsen, in 1854, being the first to obtain a 
deposit of chromium.* It is not, however, possible to 
obtain consistent results with such a solution, parti- 
cularly on a large scale, there being many practical 
difficulties. The most successful baths, and all baths 
working on a commercial scale to-day, thus contain 
chromium in its highest valency—in the form of 
chromic acid. The latter is a strong oxidising agent, 
and therefore tends to resist reduction to the elementary 
metal; nevertheless, the fact that the electrolysis of an 
acid is involved, thus generating in practice a large 
amount of nascent hydrogen at the cathode, consider- 
ably offsets the oxidising action of the chromic acid. 
It is seen at the outset, however, that the process is by 
no means a simple one theoretically—and in practice 
corresponding difficulties are encountered. 

Although it is generally agreed that chromic acid at 
present furnishes the base of the most practical plating 
solution, the other ingredients of the bath have, how- 
ever, been the subject of divergent opinions, different 
investigators claiming improved results with special 
additions. The majority appear to be based on the 
use of a chromium salt in addition to chromic acid—as 
first suggested by Sargent¢ in 1920—and although 
numerous patents have been taken out involving in 
addition the use of other salts, mainly sulphates and 
reducing agents, it is probable that Sargent’s bath 
gives a3 satisfactory results as any. Sargent suggested 
a chromic acid content of 20-30 per cent. and chromic 
sulphate 0.3 to 0.5 per cent. ; best results are probably 
obtained with 25 per cent. and 0.3 per cent. respec- 
tively. It is suggested that the chromium actually 
deposited comes from the chromic sulphate, though it is 
more probable to suppose that the direct reduction in 
stages of the acid by the nascent hydrogen which is 
liberated in large quantities is the main action at the 
cathode. 

4A high current density (as compared with that used 


* Poggendorff’s Ann. 91. 119. 
+ Trans. Amer. Electrochem. Soc. 37, 479. 


JANUARY 18, 1928, 


in the deposition of the common metals) must be used, 
and the type of deposit obtainable is definitely dependent 
on the magnitude of the current density used. Thus, 
at a given temperature, an increasing current density 
yields first a bluish, scanty deposit, then a brilliant, 
lustrous deposit, and finally a dull or matte greyish 
deposit. It is the second type of deposit which is most 
desired commercially, the lustre being fully as brilliant 
as the polish on the base metal, so that final polishing 
on removal from the plating solution is unnecessary. 

The temperature of the solution is an equally impor- 
tant factor, and the three types of deposit may again 
be obtained in the reverse order by keeping the current 
density fixed and increasing the temperature. A fixed 
current density and the maintenance of a definite tem- 
perature are therefore necessary requirements if a stan- 
dard plate is desired. A temperature of about 50° C. 
and a current density of 150 amps./ft.? are suitable 
standard conditions, 


Practical Considerations. 


Owing to the heavy current which is required, the 
solution soon begins to heat up, so that means for cool- 
ing it down to the standard temperature are essential. 
Cold water circulation through lead pipes effects this 
satisfactorily. Another consequence of the heavy cur- 
rent is the vigorous evolution at the cathode of hydrogen 
gas, which carries a very fine, but persistent, spray of 
chromic acid into the atmosphere, heavily charging the 
latter with this chemical. Inhaled by the worker, it 


. rapidly attacks the fine membranes of the nose and 


throat with distinctly unpleasant and even dangerous 
consequences, A suitable hood near the cathode bus- 
bar and an efficient motor-driven fan are therefore 
further necessities in order to remove this harmful 
discharge. 

Throwing Power.’’ 


All these drawbacks have their remedies, but perhaps 
the most serious, namely, the poor ‘‘ throwing power ”’ 
(t.e., the ability of the chromium to enter recesses and 
angles, or to plate a complicated surface uniformly) of 
the chromium bath has so far been little improved. The 
plating of irregular objects, presenting other than a 
plain surface, is a matter of extreme difficulty. It is 
practically impossible to plate satisfactorily, with any 
degree of uniformity, articles having sharp, acute 
bends, deep recesses, or sharp protuberances. Even 
small drilled holes in the article prevent the chromium 
from depositing round the hole, although this difficulty 
can be overcome by plugging the hole with material re- 
sistant to the chromic acid. 

The problem of the ‘‘ throwing power ’’ of chromic-acid 


baths has been attacked on all sides, and although ~ 


claims have been made of marked improvement by the 
addition of certain chemicals to the bath, a really 
successful remedy still remains to be found. Recent 
work appears to support the view that this defect is an 
inherent property of chromic-acid solutions, which can- 
not be satisfactorily overcome. It is, however, possible 
to plate complicated surfaces by casting or shaping the 
anode so that it closely follows the shape of the cathode 
or ‘‘ work ’’ to be plated, and by this means even the 
inside of narrow tubes has, to the author’s knowledge, 
been successfully coated. It is a very fortunate thing 
that lead, a satisfactory anode which successfully resists 
corrosion by the chromic acid, is at the same time, on 
account of its softness, easily moulded to any required 
shape. 
Anodes, 

Chromium cannot be suitably cast into anodes for 
use in the bath, while even were this possible, two serious 
drawbacks would be the cost and the rapid rate of dis- 
solution of the anode in electrolysis, as compared with 
the slow rate of deposition at the cathode. It is just 
as convenient to add chromium to the bath in the form 
of the acid, this mode of replenishment, besides being 
cheaper, lending itself to ready control of the chromic- 
acid content. Lead, as has been stated above, forms a 
satisfactory insoluble anode. It suffers rapid attack by 
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the chromic acid. on first being placed in the bath, but 

a protective layer of oxide and chromate soon forms on 
the surface. This layer is, however, a poor conductor, 
so that the anodes require occasional scrubbing to re- 
move it. lLron, steel and chrome-steel have been used 
as anodes, and varying statements have been made as 
to their suitability. While it is averred that the iron 
and steel enter the solution and are deleterious in their 
effects, it is stated, on the other hand, that they become 
passive in contact with chromic acid even on passage 
of the current, and in this condition are practically in- 
soluble. Steel has proved to be satisfactory as the tank 
material to contain the solution, and has obvious 
advantages over the more expensive and fragile earthen- 
ware, the chief advantage of which is its absolute inert- 
ness to the solution. Cost. 


Manufacturers who propose to take up chromium 
plating, once they have satisfied themselves that it is a 
practical proposition, are, of course, mainly concerned 
with the cost of the process. It is natura] to wish to 
compare it with nickel-plating, although the proper- 
ties of the deposit are such that the market value of 
articles treated by the process is considerably increased. 

So far as preliminary cleaning and labour charges 
generally are concerned, these remain substantially as 
in nickel-plating, while in certain respects chromium 
actually compares favourably from the cost point of 
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view with nickel; thus, buffed articles may be given a 
very short plate in order to get a deposit with a satis- 
factory appearance, and with rapid platings, re- 
buffing is unnecessary, thus saving the cost of an extra 
polish. The main additions to the cost enter in the 
far greater consumption of current (5 to 10 times as 
much as is used in nickel-plating) and also in the initial 
cost of installing special plant, which must include 
adequate facilities to cope with the peculiarities of the 
working solution. The first item varies with the power 
charges in the district, while the second may be taken 
as a kind of fixed first cost, which is not likely to in- 
volve further expense for some years. 

The cost of chromic acid is a somewhat important 
factor, but there is a falling tendency in the price of 
this commodity, while with a gradually increasing con- 
sumption enabling chemical manufacturers to produce 
larger quantities economically, quite a marked decrease 
may be anticipated in the future. The actual cost of 
chromium plating may therefore be considered to vary 
from less than twice to five times the cost of nickel 
plating, depending on the facilities available and the 
general organisation of the plating shop into which it 
is introduced. There can be little doubt, however, that 
the process has come to stay, and within a few years the 
chromium plate specification will probably be almost as 
common as the nickel plate one to-day. 


The Efficient Use of Domestic 
Power Plant. 


The author points out that domestic motors are usually required to run only for very 
short periods at a time and suggests a scheme for improving their usefulness 
and reducing the cost of domestic electrical plant. 


By W. H. DUNKLEY, B.Sc. (Eng.) 


ROM the point of view of the industrial plant 
engineer, almost all domestic power-driven 
machinery is inefficient and would not earn its 

keep; it works with a pitifully low plant-load, or 
utilisation, factor. 

No factory producing articles in common use for a 
competitive market would :nstall a machine of such a 
size that it would, in one hour, perform its designed 
operation on a day’s output of the factory. The 
machine would have to be re-designed for a smaller 
hourly output, and it would then be less costly, take 
up less space, consume less power, and run at a better 
electrical load factor, from the point of view of its 
power supply. Again, a factory about to be extended 
by the addition of power-driven machines to be inter- 
mittently used for special processes, has already an 
engine driving it. The engineer would not install in- 
dividual motor drive by purchased power to the new 
machines, if the existing engine could by any conve- 
nient arrangement be made to drive the new section. 

To the domestic ‘‘ workshop ’’ the electrical engineer 
sells every successive power-driven machine with a new 

“engine ”’ built into it, without considering, or recom- 
mending his client to consider, whether existing motors 
in the house could be used with the new machine. In 
most domestic machines the motor cost is a large part 
of the total cost, probably one third in the case of a 
vacuum cleaner, one half in that of a vegetable pre- 
parer, and so on, according to the complexity of the 
machine driven. The motor of either of the above 
machines will be run for an hour, or less, per day; 
few domestic motors run more, fans and refrigerators 
being possible exceptions. Hence, the plant-load, or 
utilisation, factor of the motor built into the machine 
is usually about 1/24, say, 4.2 per cent. 


The nature of the domestic operations and personnel 
in the average home is such that there is, or need sel- 
dom be, more than one motor running at any time; 
exceptions could be eliminated by organisation of 
routine. Surely, then, the duty of the engineer, for- 
getting for a time, and to his own final advgntage, 


-the tradesman’s desire to sell more and more of any 


plant to the home, is to try to improve the use made 
of the capital invested by the consumer in his domestic 
plant. 

A great improvement can be made, in the first place, 
by designing and producing something approaching the 
universally-applicable domestic motor. How shall he set 
about it? First, he must forget the principle of in- 
dustrial-motor design, which tells him that good design 
involves running the motor always near full load, and 
fix on a suitably-powered motor to do all the power 
work in the home. This will lay the foundation of 
colossal quantity production. The motor would very 
likely be of from three-eighths to one-quarter of one 
h.p.; it would be a constant-speed motor ; light enough 
and provided with handles for a woman to carry it, 
and have a protective fuse and a switch incorporated 
in it; the switch would be locked in the “‘ off ’’ position, 
unless the motor lay in a seating designed for it on 
the machine it had to drive, or in a special fixture. 
Needless to say, it would be a totally-enclosed ball-bear- 
ing motor. On either end of the shaft would be a flush 
driving disk with two holes, or two pins, in it to trans- 
mit the driving power, unless a magnetic coupling 
were developed. It would be desirable that the motor 
should run on d.c. or a.c. of any veltage or frequency 
in general use. The engineer should work hand in 
hand with a firm which produces a large range of 
domestic machinery and can therefore adapt each item 
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io receive the motor on a prepared seat, whereon spring 
clips would fix it and unlock the starting switch, when 
the motor was located so as to link up with the driven 
coupling of the machine. 

Let us follow the housewife making use of power- 
driven plant on her morning’s round: she would take 
the ‘‘ motor-servant ’’ from the refrigerator where it 
had made ice during the night, and snap it into place 
on the vacuum cleaner, plugging the motor to the lead 
down the handle of the cleaner, or in some types of 
cleaner direct to a wall plug; the spring clips would 
register in appointed sockets and unlock the motor 
switch. After an hour’s work of cleaning, the motor 
might be moved on to do the washing; when that was 
done the vegetable preparer would need the use of the 
‘* motor-servant.’? The motor could be dropped into a 
fixture on the kitchen wall and used with suitable buffs 
attached for boot, brass, plate and knife polishing; 
it might also be used for pumping water up to a service 
tank, in a house without a public water supply, but 
with private electrical plant ; and many other uses come 
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tomind. Simple gearing up or down could be incor- 
porated in the driven machine to convert the standard 
speed to the required speed, for gearing would at any 
rate be cheaper than a special motor. 

From the salesman’s point of view, what a lever the 
sale of a piece of plant thus driven would give him 
with the consumer! It should be a more profitable 
venture than selling safety-razor blades, for the sales- 
man would then sell one blade (the motor) and a number 
of different and probably complex holders at later 
dates. Duplicate motors could be everywiere available 
on loan, while a broken-down one was unde. repair— 
another selling point. 

However, profit should not be the ‘‘ be all and end 
all’’ of domestic electrical manufacture. Honestly 
and ably thought-out machines, and a co-ordinated 
range of them, are surely the worthiest primary aims; 
the consumer must be offered the most we can give him 
for his capital expenditure, and it is considered that 
the suggestions set out above point along a promising 
path in that direction. 


The Canadian Electrical Code. 


American Practice Largely Drawn Upon. 


(From Our Special Canadian Correspondent.) 


into being, it having been published recently by 

the Canadian Engineering Standards Associa- 
tion. According to the sub-title, this part of the Code 
comprises ‘‘ Essential Requirements and Minimum 
Standards for Electrical Installations in, on, or over 
Buildings, using Potentials of from 0 to 5,000 V.” 

The preface states that ‘‘ the preliminary work of pre- 
paring a Canadian Electrical Code was begun in 1920, 
when a special committee, appointed by the main com- 
mittee of the Canadian Engineering Standards Associa- 
tion, recommended that action be taken with regard to 
this undertaking.’’ For some time matters progressed 
rather slowly, but in 1924 a draft Code was prepared 
by two men engaged for the purpose, and this was sub- 
mitted for comment to the various provincial sub-com- 
mittes on the Canadian Electrical Code, on which were 
repregentatives of all interested bodies. Then, again, 
there was some delay, but finally a revised draft was 
prepared this year, and in Winnipeg last June, at a 
ineeting of the main committee on the Canadian Elec- 
trical Code, this revised draft, after very full discussion 
and some change, was approved. 

Part I follows rather closely the numbering and 
general arrangement of the ‘‘ National Electrical Code ”’ 
of the United States—this was done because it was felt 
by some that reference to the latter, at least for some 
time, would be more or less inevitable and not infre- 
quent. The subject matter also of the Canadian Code 
is based largely on that of the National Electrical Code, 
but the compilers drew freely upon the rules and regwa- 
tions of the Hydro-Electric Power Commission of 
Ontario, the National Electrical Safety Code of the 
Bureau of Standards, Washington, and various codes 
used in particular localities throughout Canada and the 
United States. 

Under the heading ‘‘ Object of Rules and Regula- 
tions’’ occur the following statements:—‘‘In their 
preparation consideration has been given, not only to 
prevention of fire hazard and injury to persons and 
property, but also to proper maintenance and opera- 
tion. In’ the absence of uniform standards, 
many local differences have arisen in the requirements 
of the various electrical inspection departments. This 


TT" ‘* Canadian Electrical Code, Part I,’’ has come 


condition imposes upon the manufacturers the neces- 
sity of producing electrical equipment embodying minor 
changes in design, resulting in increased cost, confu- 


sion, and expense. It is felt that, subject to 
future revision, the adoption of a uniform code by all 
Provinces will be a forward movement, and ultimately 
establish national standards in both installation work 
and material, thus eliminating the present differences 
and promoting safety and economy.’’ 

It is believed that the Canadian Engineering Stand- 
ards Association is confidently looking forward to the 
adoption of the Canadian Electrical Code by every Pro- 
vince in the Dominion. In Ontario, Quebec, and 
British Columbia the adoption of the Code should be 
an easy matter, as the Hydro-Electric Power Commis- 
sion of Ontario, the Board of Electrical Examiners of 
Quebec, and the Department of Inspection of Electrical 
‘nergy of British Columbia, respectively, are existing 
bodies possessing the necessary legal authority to adopt 
the Code, and have its adoption formally approved 
by the Lieutenant Governor-in-Council of the Province. 
In the other six provinces procedure may be less simple, 
and it may take a little more time before the Code is a 
legal document in the provinces of Alberta, Saskat- 
chewan, Manitoba, Nova Scotia, New Brunswick, and 
Prince Edward Island. 

The Code, Part I, starts off in Section I with ‘‘ Defini- 
tions of Special Terms.’’ One of these terms is the 
word ‘‘ approved,”’ and its definition refers to approval 
by ‘‘ Underwriters’ Laboratories of Chicago, or the 
Laboratory of the Hydro-Electric Power Commission of 
Ontario, or a recognised Canadian Government Labora- 
tory.”’ 

The Dominion Government at Ottawa announced re- 
cently that it proposed to establish research laboratories 
in that city, and it is believed that it is the intention 
to devote part of these laboratories to the work of 
approval of electrical equipment. If this be done. 
there will no longer be any question of British manu- 
facturers submitting to the Underwriters’ Laboratories 
of Chicago for approval products which they wish to 
sell in Canada. 

It must not be expected, however, that British 
standards are going to be immediately adopted in addi- 
tion to, or in place of, those at present in use in 
Canada. In certain cases it would be quite impracti- 
cable to change the standards, and it is not desirable 
that two or more standards should be adopted, as this 
would bring confusion and defeat the very object for 
which the Canadian Electrical Code has been compiled. 
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A Geared Turbine Installation. 


Interesting plant manufactured by the British Thomson-Houston Co., Ltd., for rope- 
driving an Indian jute mill and at the same time generating electrical energy. 


has not been quite as prosperous lately as in 

the past, millowners have not been deterred 
from modernising their equipment, an _ interesting 
example being the Wellington Mill of the Champdany 
Jute Company. 

It was decided that the best scheme to meet the 
requirements in this case was to substitute for the re- 
ciprocating engine a steam turbine having a maximum 
output of 5,675 h.p., and the order for the equipment 
was placed with the British Thomson-Houston Co. 
(India), Ltd., Calcutta. A three-phase, 50-cycle, elec- 
trical load has to be supplied in the mill, and it was 
calculated that the most efficient method of generating 
the necessary electricity would be by means of an alter- 
nator directly coupled to the main turbine, which runs 
at 3,000 r.p.m.; its shaft, after passing through the 
alternator, is coupled to 10:1 single-reduction machine- 
cut gearing manufactured by the Power Plant Company 


A LHOUGH the Indian jute manufacturing industry 


Elec Ref 


having been made of stainless steel. The steam condi- 
tions are 200 lb. per sq. in. gauge pressure, super- 
heated 200 deg. F., and the normal vacuum is 27} in. 
Supplying three-phase energy at 550 volts, 50 cycles, 
the alternator is of standard type with self-contained 
ventilating fans; for conditioning the ventilating air a 
viscous type of filter is being installed. 

With a surface of 3,840 sq. ft., the condensing plant, 
supplied by the Mirrlees-Watson Company, has been de- 
signed on the counter-current system with two passes of 
water. Duplicate circulating water pumps, each cap- 
able of full-load duty, are being installed in a pump 
house at the river side approximately 650 ft. from the 
condenser ; each pump is driven by a B.T.-H. slip-ring 
inotor of the enclosed ventilated type, having a rating 
of 185 b.h.p. at 955 r.p.m. 

In addition to the equipment described, the British 
Thomson-Houston Co. (India), Ltd., is supplying a 
250-kW normally rated turbo-alternator with Mirrlees- 


Fig. 1.—Steam Turbo-Alternator and Gearing for Rope-driving a Jute Mill in India. 


for driving, in turn, the mill shaft at 300 r.p.m. Thus 
the turbine carries the mechanical] and electrical loads 
simultaneously, the mechanical part being transmitted 
through the alternator shaft. 

The present mechanical and electrical power require- 
ments of the mill are 2,870 b.h.p., but, in order that 
sufficient power shall be available for contemplated ex- 
tensions, it was decided to install gear capable of trans- 
mitting a maximum load of 3,900 b.h.p. and an alter- 
nator rated at 1,000 kW, with an overload capacity of 
25 per cent. for two hours. The turbine is suitable for 
the maximum estimated mechanical and electrical loads, 
but in order to secure economy under both present and 
future load conditions, special nozzle plates, which will 
be changed when extensions take place, are being sup- 
plied. The accompanying illustration shows the 
machine assembled for test before dispatch from the 
works of the British Thomson-Houston Co., Ltd., at 
Rugby, England. 

In order to facilitate inspection of the driving ropes, 
electrically-driven barring gear is fitted, which gives a 
speed of % r.p.m. at the mill shaft; as the low-speed 
wheel of the barring gear is coupled through a clutch to 
the end of the high-speed shaft of the reduction gear, 
the alternator exciter could not be coupled in the 
ordinary manner ; therefore the barring gear low-speed 
wheel has heen fitted on a hollow shaft, through which 
passes the driving shaft of the exciter. 

The turbine is a 9-stage machine having one velocity 
compounded wheel with two rows of blades in the first 
stage, and eight single-row wheels, all the blading 


Watson surface condensing plant, and switchgear com- 
prising two generator panels and a number of feeder 
and distribution panels. 


A Centenarian Engine Displaced by Electricity. 

A notable instance of the longevity of an old-style 
factory beam engine was revealed by the recent installa- 
tion of a 25-h.p. electric motor at Messrs. James Pearsall 
and Co.’s Tancred Street silk mill, Taunton. The new 
motor, which takes power from the Taunton Corpora- 
tion’s mains, is now doing the work which had been done 
by the beam engine since 1827. This venerable ma- 
chine, made in 1814, affords a fine testimonial to British 
workmanship in that it has served its purpose continu- 
ously and well for over a century. The old engine 1s 
still in excellent working order, and has been displaced 
simply because its young electrical rival, which was 
made by Newtons of Taunton, is more efficient. 

Whilst so extreme an example may be rarely met 
with, there is no doubt that thousands of ancient steam 
engines are still in operation which ought similarly to 
be placed in honourable retirement. Their owners are 
probably quite unaware of the extent to which their 
Lusiness is handicapped by the continued use of obsolete 
methods ef driving: apart from the inefficient use of 
fuel and the waste of valuable space, the irregular 
turning movement limits the speed of the factory ma- 
chines, and therefore the output, to a value materially 
lower than is possible with the electric drive. 
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Economy in Switchgear. 


Some suggestions for the consideration of the industrial engineer 
when specifying for or buying switchgear. 


By T. J. B. 


HE following notes are written for the industrial 
engineer who has to buy switchgear and natur- 
ally wants efficiency combined with minimum 

cost ; it is recognised that he is not an expert on the sub- 
ject, since he has to have a working knowledge of so 
many branches of engineering. 

Consider first a medium-pressure flat-back switch- 
board for use on direct current. Probably few engi- 
neers will specify marble panels. Admittedly marble 
looks well and has high insulating properties, but it is 
considerably more expensive than slate and is easily 
stained or discoloured, especially in industrial work. 
As it is standard practice with switchgear makers of 
repute to use insulating bushes and washers for panel- 
fixing bolts, and also, usually, for all live stems passing 
through the panel, the better insulating properties of 
marble are not worth the extra cost. There is no reason 
why slate should be black enamelled and polished when 
« show finish is not required. Sand-rubbed and oiled 
slate is perfectly satisfactory for ordinary work if it is 
well dried out before oiling; it is considerably cheaper, 
does not show scratches or marks so easily as polished 
slate, and can be cleaned quickly with rag. 

When the bottom section of a panelled board does not 
have to carry live gear it may be made of sheet-steel. 
Expanded-metal is sometimes used, but this collects the 
dust and also allows it to be swept behind the board 
when the passage-way in front is being swept. Flat-back 
awitchboards without live gear mounted directly on the 
panels may be made of sheet-steel throughout. The 
panels, when finished with a matt-black enamel, look 
very well and the finish is very durable. They are 
lighter than slate, since they need not be more than }-in. 
thick, and are also considerably cheaper. 

Oil break 1ronckad switchgeur for m.p. use may be 
obtained in two forms: drawvut, and non-drawout with 
isolating switches included as an integral part of the 
unit. The second type is slightly cheaper than drawout 
gear of corresponding quality, and is equally satis- 
factory unless isolation on both sides of the breaker is 
required, or the convenience of being able to remove the 
breaker portion for overhaul or inspection is of value. 
When buying ironclad gear, make sure that the cable 
box is located so that the jointer’s work is simplified, 
and that the unit does not have to be partially dis- 
mantled in order that the cable tails can be connected to 
the terminals. It is clearly false economy to save a 
few shillings on the cost of the unit and spend more in 
the value of time wasted in jointing up the cable. 

It was at one time customary to call for apparatus a 
size larger than was really required, and the belief that 
switchgear will not carry its rated load continuously 
still persists to some extent. Users need have no fear, 
however, that switchgear of reputable make will not 
carry its rated load continuously if they will only carry 
out their part of the contract by inspecting and, if 
necessary, adjusting the contacts occasionally. Switch- 
gear does not call for very much attention, but absolute 
neglect has to be paid for eventually. 

In some cases it may be an advantage to install 
apparatus capable of carrying more than the full load 
of the circuit if the load is likely to be maintained at a 
maximum for long periods, as in such a case the interest 
on the extra cost of the switchgear may be less than the 
value of the energy saved as a result of the reduced volt- 
age drop across the switchgear and the consequent 
reduced wattage loss, Such higher flights of finance, 
however, are perhaps of academic.rather than practical 
interest to the average industrial plant engineer. In 
some types of switchgear, especially ironclad, there may 
be @ very considerable difference in price between, say, 


a 500-amp. switch and the next lurger size, and where 
possible the maker’s nearest size to that actually re- 
quired should be accepted. 

Instruments and instrument transformers can account 
for a considerable amount of money. With the general 
improvement in the accuracy, length of scale, and even- 
ness of scale markings of moving-iron instruments, they 
have become almost universal for a.c. use, and are also 
suitable for d.c. work for currents up to about 600 A 
when an indication of polarity is not required. The 
use of expensive induction instruments or special 
moving-iron instruments having a 300-deg. scale is 
seldom justified. The average scale length of a 6- or 
S-in. dial instrument is usually ample for legibility 
from a considerable distance. Increasing the scale 
length does not enable readings to be taken more 
accurately, since the instrument error remains the same. 

No useful purpose is served by having an ammeter on 
each phase of a power circuit, although the number of 
instances in which three ammeters are connected in a 
circuit supplying a motor load which is sure to be almost 
exactly balanced is surprising. Similarly, a three-phase 
balanced-load power factor meter is almost always suit- 
able, and is cheaper than the unbalanced-load type. 

Watt-hour meters in full switchboard-pattern cases 
look very fine, but the works are almost, and the accu- 
racy is absolutely, identical with the less imposing and 
considerably cheaper semi-switchboard pattern in a 
pressed-steel or cast-iron case. If watt-hour meters are 
installed merely for check purposes and extreme 
uccuracy is not essential, they need not be calibrated 
with the current transformers from which they are to be 
vperated, and the same transformers can be used to 
operate other instruments and trip coils, provided that 
the trip coils ure shunted with time-limit fuses. 

Potential transformers for e.h.p. work are expensive 
and, moreover, perhaps the least reliable item of e.h.p. 
switchgear. If an indication of potential only 
is required, un inexpensive electrostatic device can be 
employed, and metering can usually be carried out on 
the secondary side of power transformers. On a three- 
phase insulated system, double-pole overload releases 
give complete protection, or as complete as any form 
of overload device can give. If the neutral is earthed, 
triple-pole overload, or double-pole overload and single- 
pole leakage, is required. Beware, however, of the 
Z connection of trip coils, which saves the cost of one 
coil at the expense of accurate and reliable settings. 

As already mentioned, considerable economy can 
usually be effected by making the specification reason- 
ably elastic and accepting the manufacturer’s nearest 
standard where possible. ‘* Made to measure ’’ switch- 
gear is expensive, and the delivery period is usually 
somewhat lengthy. Avoid such things as illuminating 
lamps on switchboards; at the best they rarely illumi- 
nate more than one instrument, and throw a confusing 
glare on the faces of the rest. Clocks, also, should not 
be mounted above a board, where they can only be 
wound by a person standing on a chair or other im- 
provised support, probably leaning over live metal. It 
is far cheaper to carry out erection of simple switch- 
boards with one’s staff than to have this done by the 
manufacturer who has to allow for travelling expenses, 
out-allowances and establishment charges. If there is 
any difficult erection work to be done, cr a number of 
protective-gear or meter connections to be made, how- 
ever, it will probably be found cheaper to call in the 
help of a skilled supervisor. 

One certain way of not saving money on switchgear 
is te buy on price only and ignore the reputation of 
firms quoting slightly higher prices. 


on 
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Synthetic Resins. 


A survey of the more important products which have already found, 
or are beginning to find, a place in industry. 


(Extracts from a paper read before the INSTITUTION OF THE RUBBER INDUSTRY.) 


T a meeting of the London and District Section of the 
Institution of the Rubber Industry in London on January 
Qnd, Mr. A. A. Drummond, of the Chemical Research 
Laboratory, Teddington, read a paper in which he surveyed 
modern synthetic resins, remarking that the number of syn- 
thetic resins was legion, and the Patent Offices of the world 
gathered a rich harvest from the optimism of the synthetic 
resin chemist and technician. He confined his paper to the 
more important products that had already found, or were 
beginning to find, a place in industry, pointing out that the 
more important resins prepared chemically for industrial use 
included products of formaldehyde and phenol, or cresol 
(‘‘ Bakelite ” type) formaldehyde and urea, or thiourea 
Beetle’ and “‘ Pollopas’’ type); modified phenolic resins 
Albertol,”” “* Thiolite “); acrolein resins Orca ’’); glycerol 
and phthalic anhydride resins (‘‘ Glyptal ’’); and hydrocarbon 
resins (“‘ Cumar” type). Moulded compositions prepared with 
resin and an inert “ filler,” and used for electrical insulation 
purposes, presented certain advantages over rubber com- 

It was not yet possible to classify artificial resins according 
to chemical structure, but only by reference to the raw mate- 
rials made use of and the class of chemical reaction involved. 
Physical properties served as a means of classification, and 
the type of solvent available for each particular resin was 
also an important guide to the industrial uses to which the 
resin might be applied. The effect of heat enabled a sharp 
distinction to be drawn between classes of resins; some were 
extraordinarily unstable under the action of heat, the effect 
being to diminish very markedly their solubility and to increase 
their general inertness to chemical action. Water was prob- 
ably split off by the heating process from the resin molecule, 
on | polymerisation to a heavy molecule took place. Resins 
behaving in this way were often referred to as heat-hardening 
resins, and were represented by the important “ Bakelite ”’ 
type of phenolic resin, also by urea, or thiourea resins, and 
Glyptal resin. Those which were unaffected by heat, i.e., 
those which, even after long heating, retained their fusibility 
and their solubility in organic solvents, formed the second class, 
and were represented by shellac substitutes of the ‘‘ Novolac ”’ 
type of phenolic resin, resins made from hydrocarbons like 
naphthalene (with formaldehyde), and the polymerised 
coumarones and indenes. : ‘wt 

Solubility was an important guide to character, and it might 
be said that most synthetic resins divided themselves very defi- 
nitely into those soluable in (1) polar solvents (of the alcohol 
type), and (2) non-polar solvents (of the benzene type). The 
first class comprised the shellac substitutes, including phenolic 
resins of both heat-hardening and non-heat-hardening types, 
‘‘ Glyptal ” and acrolein resins (of interest for electrical insula- 
tion purposes). The second class included the resins of special 
interest to the varnish manufacturer, from the point of view 
of substitutes for the natural resins used in oil varnishes; no 
heat-hardening resins appeared to be found in the second 
class. Resins for rubber mixings were found in this class, for 
example, the polymerised coumarones, and naphthalene-for- 
maldehyde resin. The German “ Albertols’’ and American 
“‘ Amberols ’’ (the oil-soluble phenolic resins) were also mem- 
bers of this class. 

Resins derived from urea and thiourea (“ Pollopas” and 
“ Beetle } formed a class by themselves for which so far no 
organic solvent was suitable. They were used as thick syrups 
dissolved in water; some modification had been proposed to 
render them soluble in certain organic solvents, but the range 
at present available was undoubtedly limited. : 

_ One of the largest fields of application of synthetic resins was 
in the production of moulding compositions wherein some 
inert material, fibrous or powdery, was incorporated with the 
resin, using the latter as a binding agent. The “ fillers’ used, 
such as wood meal, asbestos and china clay, contributed to 
economy of material, improvement of mechanical strength, 
machining capabilities, heat resistance, and appearance. 
Laminated products made from paper and other textile fabrics, 
coated or impregnated with the resin, were also used exten- 
sively. The separate layers of treated fabric were amalgamated 
under pressure to form sheets of any desired thickness, the 
resin impregnation being changed to its resistant state by 
heating during the period of pressing. Tubes could also be 
built of coated paper by wrapping round a steel mandrel, 
which was arranged so that heat could be applied. Paper full 

impregnated with resin was a high-grade product as regarde 

electrical properties, mechanical strength, and resistance to 
moisture; the amount of resin taken up in that way might be 
as high as 55 per cent. of the total weight. A product of lowe 

grade could be made with less resin (about 80 per cent.), in 
which only one side of each separate lamination of paper was 
coated with resin; that product was more liable to break away 
> the -_— of the laminations, and was more water 

sorbent. 


Some products, of both the moulded and laminated types, 
were highly heat-resistant: they did not soften at any point 
with increasing heat, and were able to withstand temperatures 
of 150 deg. C. continuously without decomposition. Special 
heat-resistant products could be made, containing an asbestos 
filling, which would withstand temperatures of 200 deg. C. con- 
tinuously and much higher temperatures for short periods. 
Moulded and laminated resin products (particularly phenolic 
resins) were preferred to moulded ebonite for many .require- 
ments, especially for electrical insulation. Some difficulty had 
been experienced in moulding ebonite to the same degree of 
accuracy as was possible with the heat-hardening phenolic 
resins; shrinkage was greater in the case of ebonite and 
another objection was the tendency of the sulphur in vul- 
canised rubber to oxidise and _ particularly in 
a moist atmosphere, the surface of the mou ding acquiring a 
greenish tinge. 

With regard to the comparative electrical properties, ebonite 
had a dielectric strength of about 400 volts per mil for an 
average quality, according to Monkhouse, although values u 
to 600 volts per mil could be obtained with specially-prepar 
material. onkhouse, in his k on ‘‘ Electrical Insulating 
Materials,” had given from 80 to 200 volts per mil as the 
corresponding values for synthetic resin mouldings, but he 
must obviously have been referring to material suitable for 
low-voltage work. The Damard Lacquer Co.’s publications 
quoted figures of from 450 to 500 volts per mil, and values 
of from 600 to 650 volts per mil had been recorded for samples 
of British insulating mouldings by the British Electrical and 
Allied Industries Research Association. | Moreover, sample 
mouldings having a breakdown strength of 1,000 volts per mil 
had been prepared in the laboratory from resins specially freed 
from non-resinifying constituents. The dielectric constants 
ey inductive capacities) of gutta percha and ebonite were 
a little lower than that of phenolic resin. The balance was 
again in favour of rubber when the power factor was 
concerned. 

The urea resins were not yet serious competitors as insu- 
lating materials; ‘‘ Glyptal ” resins derived from glycerol and 
phthalic anhydride were coming into prominence since the 
cost of producing phthalic anhydride had been reduced. 
“*Glyptel ’’ resin compositions (particularly laminated mica) 
had not the objectionable “* tracking ”’ associated with the usual 
—_ of phenolic resin, which was the formation of a con- 

ucting path on the surface of an insulating sheet when the 
latter was exposed to an electric arc. The electrical 
properties of “‘ Glyptal ’’-bonded mica were better than those 
of shellac-bonded mica, except with regard to dielectric 
constant. 

In spite of the balance in favour of rubber compositions, as 
compared with phenolic resin from the point of view of elec- 
trical properties, other considerations outweighed the slight 
insulation losses, as was evidenced by the great increase of 
output of synthetic resins during the last four years: in 
America, for example, the output had been doubled since 1922, 
and figures published by the United States Tariff Commission 
showed that in 1925 about 7,000 tons of resin and tanning 
materials were produced, the bulk being resinous moulding 
and mouldings; allowing for filler,’’ probably about 

alf that figure represented the amount of actual resin manu- 
factured. Some small proportion of this was sold as trans- 
parent resin (artificial amber, &c.), and it had been stated that 
in Europe (Czecho-Slovakia, Austria and Germany) the cost of 
producing the transparent and semi-transparent amber-like 
resins was about one-half to two-thirds lower. than the 
American cost; the reasons alleged were those of lower manu- 
Secteneng cost brought about by more and cheaper hand 
adout. 

Discussing the manufacture and special features of particular 
resins, Mr. Drummond said that those most widely used to-day 
were the phenolic resins derived from formaldehyde and 
phenolic materials, phenol and cresol. The insulating proper- 
ties of urea and thiourea resins made from formaldehyde and 
urea, or thiourea, were uncertain, although probably, if they 
could be produced in an tree condition, good results 
would be obtained. The “‘Glyptal” resins prepared from 

lycerine and phthalic anhydride had been prepared by the 

eneral Electric Co. of America, and were manufactured in 
this country 7 the British Thomson-Houston Co., Ltd., being 
used instead of shellac to build up mica sheets from flake mica. 

The properties demanded of synthetic resin were so multi- 
farious, said the author, that it was hardly possible to produce 
one single type to meet all requirements. Rubber and _ its 
modifications, he concluded, appeared at present to have 
nothing to fear from the industrial competition of synthetic 
resins (omitting synthetic rubber from this category), except 
when the essential requirements were exceptional resistance 
to heat and chemical influence, and superior appearance and 
lasting stability. 
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Discussion. 


Dr. S. P. Scuorz said that one of the drawbacks of synthetic 
resins, compared with such a material as mica, for example, 
was that their dielectric power decreased as temperature in- 
creased. He had not come across a synthetic resin which was 
in any way satisfactory in that respect. 

Mr. A. E. Hemsworts understood that there had been diffi- 
culties due to the staining of the moulds. With regard to 
compressed paper products, he suggested that Mr. Drummond 
had erred in referring to them as “ laminated,’ because 
in the electrical industry anything that was laminated 
was bad. 

Mr. Last (Damard Lacquer Co.) said the reason for the 
reduced insulating properties of synthetic resins at elevated 
temperatures was that the mouldings were not thoroughly 
cured. When a moulder had to supply mouldings with a 
breakdown voltage of 500 volts per mil at an elevated tem- 
perature he after-stoved, or after-hardened, them; the average 
commercial moulding, stoved for from 24 to 48 hours at a 
temperature of about 120 deg. C., when tested for breakdown 
voltage at a high temperature, would give almost the same 
reading as it would at room temperature. The times and tem- 
peratures of moulding depended largely on the section of the 
mouldings. Commercial phenolic synthetic resin moulding 
powders did’ not stain the moulds. With regard to laminate 
products, he agree’ that when a small amount of resin was 
used there was a tendency to delaminate, but in the case of 
a high-grade material, properly bonded, delamination did not 
often occur. 

Dr. H. A. Danes,. referring to the insulating properties of 
ebonite, said that 500 volts per mil was a very moderate, or a 
very poor, figure; in fact, 1,200 volts per mil was quite a 
common specification, and even 2,000 volts per mil, as com- 
pared with 500 or 600 for synthetic resins. 

Mr. D. A. S. Porteous suggested that ebonite could hold 
its own quite satisfactorily at radio frequencies, particularly 
at high voltages. In the case of the synthetic resins the 
higher dielectric constant and considerably higher power factor 
meant that at high frequencies, and especially at high voltages, 
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there were considerable losses—dissipation of energy, which 
was translated into generation of heat. Again, although 
ebonite was more easily attacked than the phenolic compounds 
by ordinary solvents, he believed that ebonite was better able 
to resist strong atids and caustic alkalis, so that ebonite 
would be much more satisfactory for accumulator containers. 

Mr. C. H. Birxrrr suggested that during the hardening of 
a large article uneven heating would occur; the resin on the 
outside might harden more quickly than that in the centre, so 
that over-curing of the outside portion might occur. 

Mr. F. Brieruey asked if there were a tendency for pheno!- 
formaldehyde condensation products to decompose when sub 
jected to electrical stress. 

Mr. W. A. SHERMAN asked why coumarone resins with a 
high melting point could not be produced apparently in any 
country other than America. The highest melting point of 
those resins produced in any other country, he believed, was 
about 75 to 80 deg. C., whereas in America they were produced 
with melting points varying from 120 to 170 deg. C. 

Mr. A. A. DrumMonpD, replying to the discussion, said that 
even the best-grade products, of the best manufacture, did 
show a decrease in electrical properties with increase of tem- 
perature. It was perhaps wrong to refer to a fully impreg- 
nated paper containing 55 per cent. of resin as a laminated 
product; the laminations in that case were not so evident 
as in cases in which the paper was laminated by coating 
only one side of each separate sheet. Strong acids would 
not touch fully-cured phenolic resin, but it was common 
knowledge that the phenolic resins would not stand up to 
alkalis. He agreed that in the case of large mouldings there 
was a time lag in cooling from the surface to the centre, but 
if the time of curing were adjusted properly hardening would 
take place uniformly throughout the mass. He was of the 
opinion that decomposition under electrical stress would take 
place only when insufficient curing was given to the resin, 
z.e., When final polymerisation was not complete before the 
test was applied. He did not know why America was the 
only country which could produce —high-melting-point 
coumarone resins, unless the naphtha used was of a different 
quality from that used in other countries. 


Business and Industrial 
Notes. 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations and Failures. 


The E.D.A. Circle Campaign. 


The number of demonstration houses, exhibitions and special 
demonstrations reported to January 2nd, 1928, was 94. An 
electrical exhibition will be held in the Mechanics’ Hall, 
Blyth, from February 22nd to 25th. ‘Two lectures on ‘‘ Home 
Lighting’ and ‘‘ Shop Lighting ’’ will be given during the 
exhibition by Mr. J. L.. H. Cooper, of the North-East Coast 
Electric Lighting Service Bureau, and cooking demonstrations 
will be given daily. Further additions to the Lecture Service 
Panel are reported. 


E.D.A. Announcements. 


The British Electrical Development Association announces 
that the annual general meeting is to be held at the Savoy 
Hotel on March 16th. On the evening of the same day and 
at the same hotel the annual dinner will take place. In 
consequence of these arrangements it has been found neces- 
sary to postpone the E.D.A. Conference arranged for that 
day; it will be held at the Royal Society of Arts, W.C., upon 
the following Friday, March 28rd. 


Advertising Service. 
The TecanicaL ADVERTISING Service, Fitzalan House, Arun- 


del Street, W.C.2, has published a brochure, ‘‘ The New 
Propaganda in Industry,’’ which is a study of the ideas behind 
and the practice of technical advertising. The publication is 


illustrated by actual examples of the work dealt with. 


Development Propaganda at West Ham, 


Mr. F. W. Purse, the borough electrical engineer of West 
Ham, hay sent us two copies of the ‘‘ West Ham Electric 
Supply Gazette.’’ ‘One of these is devoted to domestic elec- 
tricity. A great deal of information is given regarding the 
charges for and uses of electricity in the home, and a number 
of typical installations are illustrated. The other deals with 
power applications, and exemplifies the diverse processes to 
which electricity can be applied in industry. 


\ 


Marine Wireless Companies’ Agreement. 


The Marconi International Marine Communication Co., Ltd., 
and the Radio Communication Co., Ltd., have come to an 
agreement to amalgamate their operating and inspection ser- 
vices. A joint service department of the two companies has 
been organised under the name of British Wireless Marine 
Service which will in future deal with all matters relating to 
the appointment of operators to ships, the organisation of 
marine telegraph trafic, the fitting, maintenance and repair 
of ships’ wireless installations, and the provision of wireless 
service depots for ships in all parts of the world. A booklet 
describing the arrangements has been issued. 


The London Chamber of Commerce. 


The fact that during the past year no fewer than 1,130 
applications for membership were received by the London 
Chamber of Commerce is regarded as proof. that the trade 
revival is actually a fact. ‘The majority of the Chambers 
of Commerce throughout the country show a satisfactory in- 
crease in membership. There are now 142 members of the 
House of Lords, and 84 members of the House of Commons 
members of the Chamber. The sudden and striking increase 
in the women members of the Chamber recorded for 1925 
and 1926 has not continued during the past year, only twenty 
new applications having been received during that period. 


Marconi Patents. 


The following note appeared in last week’s Wireless Trader : 
—‘‘ We understand that a case of great importance and in- 
terest both to manufacturers and the public is shortly to be 
heard by the Comptroller-General of Patents upon an appli- 
cation by the Brownie Wireless Co. (of Great Britain), Ltd., 
for a compulsory licence under some of the Marconi patents. 
The points at issue are certain restrictive conditions imposed 
by the Marconi Company’s standard licence, which are alleged 
to be unreasonable; and the Brownie Company have included 
in their application a plea for a reduction of royalty.”’ 
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New Italian Companies. 

Among the electricity supply undertakings recently orga- 
rised in Italy are the Societa Piccoli Esercizi Elettrica, 
Lucca, capital 500,000 lire, and the Societa Elettrica Alto Netti, 
Orvieto, capital 5,000,000. lire. 


A Co-operative Society’s Electrical Department. 


The electrical department of the Blackpool Co-operative 
Society had sales of £327 during the past half year and 
transferred £752 through other departments. During the 
period the purchases totalled £530, the productive expenses 
£381, and the distributive expenses £98. The society has 
several electric lorries which originally cost £4,051, but have 
been written out of the accounts. 


- Argentine Government Contracts. 


The British Commercial Secretary at Buenos Aires has 
informed the Department of Overseas Trade that it is stated 
that the Ministry of Finance is engaged on a revision of the 
regulations governing public tenders for Government con- 
tracts. It is found that the delays in awarding contracts and 
in effecting payment have had the effect of restricting tenders 
and in increasing quotations of those presented above current 
market prices, also that there has been an undue increase in 
the number of contracts awarded without public tender on 
the ground of urgency. 


New French Companies. 

A company has recently been formed in Paris, with a capita! 
of 15 million francs, and the title La Compagnie d’Electricité 
Loire et Nievre (‘‘ C. E.L.E.N.’’), to acquire and work certain 
concessions for the distribution of electrical energy in the 
Departments of Nievre and Cher. 

La Société d’Etudes et de Construction de Centrales Elec- 
triques is the name of a company which has lately been formed 
in Paris (57, Rue Pierre Charon) with a capital of 625,000 fr. 

La Société de l’Isolantite has been formed in Paris (52, 
Boulevard Garibaldi) with a capital of 1,500,000 fr., to manu- 
facture insulating material. 


Bankruptcy in 1926. 


The annual report of the Board of Trade upon the working 
of the Bankruptcy Act, 19#, has recently been issued (Sta- 
tionery Office, 2s. 6d. net). From this it appears that in 1926 
the number of receiving and administration orders made was 
4,239, the total liabilities, according to the debtors’ estimates, 
being £9,622,961, and the assets (debtors’ estimate) £2,766,781. 
The figures for 1925 were :—Number of orders, 4,708; liabili- 
ties, £10,617,899; assets, £2,025,474. Under the Deeds of 
Arrangement Acts 1,763 deeds were made during 1926, against 
1,877 in 1925. The estimated total liabilities were £4,232,010 
(£4,455,569), and the assets £1,859,768 (£1,973,575). In Scot- 
land there were 199 sequestrations (against 248), the amount 
of liabilities being £685,894 (£690,114). and assets £88,085 
(£148,118). The failure of 393 women, as against 444 in 1925, 
is recorded. An analysis of the trades and professions shows 
that there were 104 failures of electricians and electrical engi- 
neers, with total liabilities of £94,366. In 1925 there were 94 
failures with liabilities of £128,425, and in 1924 102—liabilities 
of £101,676. The 1926 figures included only one woman, whose 
liabilities under a deed of arrangement were £877. An interest- 
ing section of the publication is a series of reports of cases 


having special features, several of them ending in prosecutions. _ 


Manufacturers’ Advertising. 


In some notes on ‘‘ Sales and Service,’’ Messrs. PHtwips 
Lamps, Lrp., show how thoroughly the modern manufacturer 
makes his goods known to the public, . this way rendering 
invaluable assistance to those who sell his goods across the 
counter. It is no longer considered sufficient to publish rather 
poor advertisements in periodicals. The standard of news- 
paper advertising has definitely risen, and it is backed up 
by all kinds of service for the retailer. Interesting illustrated 
and detailed pamphlets are produced upon which the dealer's 
name can be printed free of charge; bright, attractive show- 
cards are available; and retailers are given practical advice 
and assistance in the dressing of their shop windows. The 
lamp manufacturing companies, of which Messrs. Philips are 
typical, occupy a prominent and honourable position in the 
rendering of this form of service. 


Local Exhibition. 


Poptar.—The E.D.A. Industrial Heating Committee is orga- 
hising an exhibition of industrial electric heating appliances 
at Poplar, to take place at the Electricity Works, Glaucus 
Street, Bromley-by-Bow, E.3, from Monday, January 30th, 
to Saturday, February 4th. 


Jugo-Slavy Duty on Radio Apparatus. 


Under the terms of the commercial treaty between Germany 
and the Serh-Croat-Slovene Kingdom (Jugo-Slavia), as from 
December 20th reduced rates of duty are applica le to im- 
ported German goods including radio apparatus and com- 
ponents. The reduction applies equally to United Kingdom 


products. 
The Canadian National Exhibition. 
This exhibition is to be held in Toronto from August 25th 
to September 8th and, as in previous years, a British section 


will be, organised by the _—— of British Industries, 
39, St. James’ Street, S.W.1 
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Recent Contracts, 


The D.P. Battery Co., Lrp., informs us with regard jo 
the contrac: for batteries and plates awarded by the Common- 
wealth Postmaster-General to Messrs. K. Steanes & Son 
(Exec. REv., December 6th, p. 1042), that Messrs. Steanes, 
are the “‘ D.P.”’ agents in Australia. The battery referred to, 
is for the Brisbane exchange, and will have an ultimate capa- 
city of 5,928 Ah. The D.P. Co. has in hand contracts for a 
number ‘of exchanges in this country, including Langham, 
Manchester Central, East Finchley, Reliance (London), Bath 
automatic, Kensington and Metropolitan (London). The bat- 
tery for the last exchange will have a capacity of about 
10,000 Ah. 

Messrs. E. & W. SHEPERDSON, electrical contractors, were 
responsible for the special Morecambe promenade illumina- 
tions for the Christmas holiday season. 

Messrs. Jounson & have received from the 
Corporation of Great Yarmouth an order for the 33,000-V 
cable for linking up with Lowestoft. This comprises nineteen 
miles of 3-core cable of the “‘ H ”’ type, with triple-lead sheath 
and steel-wire armouring, together with pilot cable and an 
11,000-V 3-core distribution feeder cable to be laid in the same 
— The contract includes the laying and jointing of the 
cables. 

An American Review of 1927. 


In a review of the past year, Mr. E. M. Herr, president of 
the Westinghouse Electric and Manufacturing Co., states, that 
1927 was only a fair year for the electrical industry. The cold 
spring and early summer reduced the volume of the electric 
fan business, but with this exception the sales of domestic 
apparatus continued to increase. ‘The introduction of the 
electric refrigerator into the home has made rapid progress. 
Owing to the installation of units of very large capacity in 
power stations the volume of business in large generating and 
control apparatus has only been fair. The application of elec- 
tric motors in all fields of industry has reached very large 
dimensions, and electricity is being increasingly used for in- 
dustrial heating processes. Progress in railway electrification 
has been slow, but a considerable increase in the volume of 
this business in the near future is looked for. While the 
autumn demand for radio receiving sets was late in starting, 
the increase of sales in October and November is expected to 
bring the 1927 total above that of the preceding year. The 
prospects for the current year are considered bright. 


A Belgian Electricity Supply Union. 


The Union Belge des Producteurs d’Electricité has been 
formed in Brussels as a co-operative society for the organisa- 
tion and transmission of electricity in Belgium. The share 
capital is unlimited and is formed by registered shares of 
1,000 fr. each. Fifteen supply companies in different parts of ~ 
the country have already subscribed shares, including the 
Société Intercommunale Belge d’Electricité and the Imperial 
Continentai Gas Association. 


Russian Electrical Production. 


During the year ended September 30th, 1927, the produc- 
tion of the State Electrical Trust is stated to have exceeded 
for the first time the output of the same group of works before 
the war. While the production in 1925-26 represented 84 per 
cent. of the 1913 total, in 1926-27 it was 27 per cent. greater 
than in 1913. 

It is calculated that the costs of production during the cur- 
rent year will be reduced by 8.05 per cent. in the case of the 
State Electrical Trust, 7.24 per cent. in that of the Low- 
Pressure Trust, and 6 per cent. in that of the Accumulator 
Trust. The reduction is based upon their purchase of cheaper 
raw materials, lower wages, reduced charges for social insur- 
ance, etc. 

A part of the former Provodnik works is now occupied by 
the “ Transformer ’’ works of the State Electrical Trust. The 
production this year is to be from 15 to 16 per cent. of the 
works’ capacity, next year 60 per cent., and in 1931 it will 
represent a value of 20,000,000 roubles. 


Liverpool’s Contribution to the B.E.A.I.R.A. 


A special contribution of £100 is mm made by the Liver- 

= Corporation to the British Electrical and Allied Industries 

earch Association, which is conducting investigations on 
deeply-buried electric cables. 


The British Industries Fair. 


A practically complete catalogue of the London Section of 
the British Industries Fair was issued last week, with six 
weeks still to go to the opening of the Fair on F ebruary 20th. 
This advance catalogue, which will be in the hands of trade 
buyers as far away as Buenos Aires before they leave for the 
Fair, contains the particulars of the exhibits of 1,125 firms, 
with an index in nine languages. A booklet with it gives 
the names of the 700 exhibitors in the Birmingham Section. 
The area actually occupied by the exhibitors’ stands at the 
White City, Shepherd’s Bush, London, will be 250,000 sq. ft. 
Almost everything made in Great Britain, apart from the pro- 
ducts of the ‘‘ heavy "’ industries which are exhibited in Bir- 
mingham, will be shown. Taking both sections, the British 
Industries Fair will be the biggest yet held, and nearly twice 
as big as in 1926. 
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Electric Power in Industry. 
Continuing its series of Preliminary Reports on the 1924 
Census of Production, the Bourd of Trade Journal (in No. 30) 
shows that the chemical and allied trades had 76,018 kW_ of 


electric generators, as compared with 17,566 kW in 1907. The 


capacity of electric motors installed was 118,098 h.p., energy 
being purchased for 69,610 h.p. The explosives and fireworks 
trades reported 6,648 kW of generating plant (against 2,778 
kW in 1907). The electric motors aggregated 11,942 h.p., and 
power was purchased for 1,268 h.p. of these. In the oil and 
tallow trades there was 23,212 kW of generating plant, as 
compared with 3,$61 kW in 1907. The aggregate capacity 
of electric motors installed was 41,229 h.p. (power for 9,465 
h.p. purchased). ‘There was 7,751 kW of generating plant 
(against 2,136 kW) in the timber trades, and 86,339 h.p. of 
electric motors (power for 76,327 h.p. purchased). The furni- 
ture, cabinet-making and upholstery trades reported 3,430 kW 
of generating omg (against 2,302 kW) and 34,254 h.p. of 
motors, power for 30,818 h.p. of which was purchased. 


The Thames Floods, 

Press reports have been received regarding a number of 
electrical undertakings which were badly affected by the 
Thames flooding last week. The ‘‘ Underground ’’ power sta- 
tion at Lots Road, Chelsea, was flooded. The water reached 
some of the auxiliary plant, causing a partial failure of the 
supply to the ‘‘ Underground ’”’ railway lines. 

me of the principal generating stations of the London 
Power Co., Ltd.—namely, that at Bow—was completely 
inundated and had to be shut down entirely. Difficulties were 
also experienced at the generating station of the City of 
London Electric Lighting Co., Ltd., to which a limited supply 
was given by the Power Company. Thus the policy of the 
directors, of expediting the linking-up of their several 
enerating stations, in accordance with the London Electricity 
No. 2) Act, 1925, was amply justified, the supply of electricity 
being fully maintained; had the stations remained indepen- 
dent, as they were before the passing of the Act, the supply 
to the City and West-End districts of the Charing Cross 
Company would have largely, if not completely, failed. The 
sudden inrush of water took West Ham Electricity Depart- 
ment by surprise, but the supply was fully maintained; credit 
is due to Mr. C. E. Acock, assistant charge engineer at the 
power station, who stood in water up to his waist for five 
hours, keeping a submerged steam turbine feed pump lubri- 
cated and regulated, in spite of the risk of explosion if the 
casing were cracked. Some of the sub-stations were flooded. 

Part of the London dockland district was deprived of light 
by the flooding of one of the Poplar Borough Council’s sub- 
stations. 

At the Belvedere works of Callender’s Cable and Construc- 


tion Co., Ltd., the sudden entry of flood water endangered | 


the lives of 500 workers, who had to make a hurried escape. 
The business of Lissen, Ltd., Richmond, was badly handi- 
capped by water to the depth of 3 ft. 


The Economy of Electric Cooking. 

The GENERAL Exectric Co., Lrp., has received the following 
letter from Miss Tindal Atkinson, 37, Queen’s Gate, S.W.7 :— 
“‘A few months ago I had my kitchen completely installed 
with your electrical apparatus, consisting of a large range, 
hot-cupboard, fish fryer, and cylinder for hot water. I wish 
to express my entire satisfaction and surprise at the result, 
both as regards economy, cleanliness, and the admirable 
. appearance of the kitchen as a whole under the new condi- 
tions. The running costs so far are under lls. per week for 
a household of nearly 30 persons, in contrast to an expendi- 
ture during last year of approximately 40s. per week for coal. 
The kitchen is a source of great interest and admiration to 
all my friends.” ‘The cost of electricity for cooking in the 
district is one penny per kWh 


The Netherlands {udustrial Exhibition. 

We have received a copy of the prospectus of the British 
Section of the Netherlands Industrial Exhibition which is to 
be held at Rotterdam from June 1st to September 15th this 
year. The introduction sets out the various sections into which 
the exhibition will be divided. These include engineering, 
transport, and the electrical industry. The secretary of the 
British Section is Mr. S. ~~. O.B.E., Oakley House, 14-18, 


Bloomsbury Street, W.C.1. 


The Protection of the Public. 

An article communicated to the January issue of the Elec- 
trical Contractor points to the urgent need for an appeal to 
the public to protect itself against the evil consequences of 
“shoddy ’’ wiring. The author asks which is the proper body 
to undertake this work—the National Register of Electrical 
Installation Contractors or the Electrical Contractors’ Associa- 
tion, or whether the two organisations should take joint action. 
The matter is rendered difficult by the fact that registered 
contractors are not always members of the E.C.A. and vice- 
versd, and this leads the author to a consideration of the 
existing method of registration. He inclines towards the view 
that the cachet of the National Register should be bestowed 
upon an individual with the necessary qualifications, as is 
the case in certain of the professions. At present, however, 
the applicant for registration must possess, in addition, suitable 
wm ed premises and produce evidence of a certain financial 
8 


JANUARY 13, 1928, 


Social Events. 


On January 5th, at the conclusion of the annual sales con- 
ference, the directors of the Pirelli-General Cable Works, Ltd., 
invited the staff and their wives to a supper dance and cards 
at the Royal Pier Pavilion, Southampton. The gathering, 
numbering over 300, passed a most enjoyable evening. Music 
was provided by the Woolston “ Ariste’’ Orchestra. Prizes 
for whist and a spot competition were presented by Mr. 
Martinez, manager and director. 

The annual staff dinner and dance of Messrs. Francis Polden 
and Co., Ltd., electrical contractors, 56, Cannon Street, E.C.4, 
was held at the Manchester Hotel on January 7th, under the 
chairmanship of Mr. Francis C. Polden, After a very 
enjoyable dinner, during which Messrs. Leggett’s Band played 
selections, Mr. P. J. Wood proposed the toast of ‘‘ The Chair- 
man,’’ congratulating Mr. Polden on his election as a Common 
Councillor. Mr. Polden responded, and thanked the staff for 
its co-operation during the year. The toast of ‘“‘ The 
Visitors ’’ was given by Mr. F. C. Colbourn. A concert, a 
dance (with Mr. A. C. Hill as M.C.), and a whist drive under 
the direction of Mr. W. T. Buswell followed. 


Wages in the Engineering Industry. 

We reported last week that the London District Committee 
representing the engineering trade unions had revived the 
movement for a general increase of 20s. per week in the 
wages of men engaged in the engineering industry. A similar 
demand was put forward over a year ago, and eventually the 
employers ceded an increase of two shillings per week to 
plain-time workers. The increase was to apply for a six- 
month period which is now at the point of expiry, and the 
employers maintained that they were ‘‘ mortgaging the future 
of the industry ”’ in the hope of an improvement in trade. The 
unemployment figures published by the Ministry of Labour 
appear to show that the hoped-for improvement has not taken 
place. In June last, when the offer was made, the percentage 
of unemployed in the engineering industry as a whole was 
8.5. In July, when a reduced basis was used, the percentage 
rose to 8.7. Thereafter it rose to 9.4 per cent., and has since 
remained above 9.0 per cent. Unemployment in electrical 
engineering, however, improved from 7.0 per cent. in June to 
5.0 per cent. in November, the last month for which figures 
are available. 


Calendars and Diaries. 


Calendars and diaries for 1928 continue to arrive, and since 
our last note we have received the following :— 

Messrs. 8S. G. Brown, Lrp.—A calendar bearing a coloured 
marine scene with medallions in the four corners, containing 
portraits of Kelvin, Foucault, Anschiitz, and Brown. It has 
monthly date slips. 

The calendar of Messrs. SAULTER’s PATENT CoILING DEVICES, 
240, Lower Road, S.E.8, has illustrations of the firm’s coilers 
and a set of monthly sheets, 

A very serviceable desk pad has been received from the 
METROPOLITAN ELECTRIC SuppLy Co., An ample supply 
of blotting paper in a case is flanked on one hand by a diary 
and engagement block, and on the other by memoranda slips. 

The Etectrica, Power ENGINEERS’ ASSOCIATION has issued 
a_ well-designed special pocket-book and diary, containing par- 


-ticulars of the Association and its work, and a quantity of 


technical tables and data for the use of its members. 

A simple wall calendar with monthly date sheets has been 
received from the Sous Etecrricat Co., 69, 71, and 100, Judd 
Street, W.C.1. It was accompanied by a leaflet illustrating 
examples of the firm’s X-ray apparatus. 

“* Queen of the Carnival,” in her choice colouring and with 
her happy spirit, will brighten our editorial existence during 
the year, and remind us, as we study its date slips, of 
Messrs. Downes & Davies, of 1 & 3, Stanley Street, Liverpool. 

Messrs. Brook Morors, LpD., have sent us the ‘‘ Mechanical 
World ’”’ Electrical Pocket Book for 1928, a handy annual 
which this year attains its majority, a fact which is sufficient 
testimony to its merits. 

Messrs. Sutciirre Bros. & Bryce, Lrp., Globe Works, Hyde, 
have sent us a serviceable pocket diary. 

A portrait of the Prince of Wales appears on the calendar 
of Messrs. Frepk. Hopason & Co., Lrp., 24, Queen Victoria 
Street, E.C.4. 


Trade Announcements. 


Messrs. GAtIn, Orr & Brett, Lrp., have removed to 111-113, 
Queen Victoria Street, E.C.4. 

Messrs. J. T. Hauszy & Sons, electrical engineers, of Strat- 
ford, E., and Southend-on-Sea, have acquired additional pre- 
mises at 6, Southchurch Road, Southend, which will shortly 
be opened. 

The address of Etecrricars, Lip., is now Lawley Street, 
Birmingham. Telephone: 08375/6; telegrams: ‘* Elecom- 


car, Birmingham.” 

Messrs. Baxter & CAUNTER, LTD., have been appointed sole 
agents for ‘‘ Alton ”’ batteries for the counties of Northants., 

unts., Cambs. (excluding the Isle of Ely), Beds., Herts., 
Kent, and part of Sussex and Surrey. 

The Urean Exectric Suppty Co., Lap., Godalming branch, 
has opened new offices and showrooms at 99, High Street. 
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As a result of the fusion of certain of their interests with 
those of Vickers, Ltd., Sir W. G. ARMSTRONG, WHITWORTH 
anD Co., LTD., are concentrating their activities at the Walker 

up of shipyards, the Scotswood group of works, and the 
lose works, Gateshead. The Scotswood works will carry on 
of marine engines, turbines, condensing 
nt, 
Messrs. HospetL, Way & Co., Lrp., 45, Church Street, 
Minories, E.1, have taken over the sole selling rights in this 
country and the Colonies of ‘‘ Karnak,” ‘‘ Krodeproof,” and 
“ Korkseal,”” manufactured by the Lewis Asphalt Engineering 
Corporation, of New York. 

The Newman Etecrrican Co. has removed to larger premises 
at 5-6, Eden Street, Hampstead Road, N.W.1. The telephone 
number remains unaltered—Museum 5319. 


New Catalogues and Lists. 


Tar ExectrricaL. Equipment & Carson Co., Lrp., 109-111, 
Street, W.C.1.—January stock list of electrical 
supplies. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Queen Victoria Street, S.W.1—January stock list of motors 
and dynamos. 

Exectric Fires, Heatrae Works, Norwich.—An illus- 
trated and priced’ catalogue of the company’s immersion 
heaters with particulars of applications and running costs. 

Coventry EvecrricaL AppLIANces, LTp., Fleet Street, Coven- 
try.—A blotter bearing an illustration and the price of the 
“6 Seeeeets ” electric fire which has just been placed on the 
market. 

Messrs. CROMPTON-PaRKINSON, Lap., Chelmsford.—Specifi- 
cation No. 2000, entitled ‘‘ Three-phase ‘Tru-Wat’ Auto- 
Synchronous Motors.’’ Illustrated. 

Messrs. Hospay Bros., Ltp., 21-27, Great Eastern Street, 
E.C.2.—Catalogue No. 66, a comprehensive illustrated and 
priced list of wiring materials, lamps, electric lighting fit- 
tings, domestic appliances, switch- and fuse-gear, &c. 

Waener Etecrric Suppiies, Lrp., 66, Victoria Street, S.W.1. 
—Three illustrated pamphlets dealing with “‘ Wagner” d.c. 
and single-phase motors. 

Daynicut Siens, Lrp., 58, Haymarket, §.W.1.—Pamphlets 
wee the company’s daylight signs with electrical illu- 
mination for night use. Priced. 

Messrs. SirMens Bros. & Co., Ltp., Woolwich, §.E.18.— 
Pamphlet 551A, an illustrated description of the ‘‘ Siemens ”’ 
system of mechanical order-wire operation for handling traffic 
from manual to automatic telephone exchanges. 

Messrs. J. G. Statrer & Co., Queen Anne’s Chambers, West- 
minster, §.W.1.—January calendar-blotter advertising the 
company’s ironclad switchgear, &c. 

Tur British THomMson-Hovston Co., Lap., Newman Street, 
Oxford Street, W.1.—A folder illustrating examples of weather- 
proof units and lanterns for industrial, commercial and street 
lighting. 
Typeruite Co., 27, Martin Lane, Cannon Street, 
E.C.4.—A leaflet illustrating the Model A ‘‘ Typerlite ” fitting 
for typists’ drop desks. Priced. 

Tue Jackson Etrcrric Stove Co., Lrp., 143, Sloane Street, 
S8.W.1.—January calendar blotter, bearing New Year greetings. 

Messrs. CHARLES CLIFFORD & Son, L1D., Fazeley Street Mills, 
Birmingham.—A booklet detailing the manufactures of the 
company, together with a lar&e amount of data relating to 
—_ and brass tubes, rods, wire, &c., with decimal equivalent 
abies. 

Messrs. F. Gitman (B.S.T.), Lrp., Regent Street, Smeth- 
wick.—An illustrated catalogue of the company’s boiler-scaling, 
ship-scaling, and rust-removing apparatus, electrically and 
otherwise driven. 


Bankruptcy Proceedings. 


P. W. Wirnag, electrical engineer, 189, Bournemouth Road, 
Parkstone, Dorset.—The adjourned public examination was 
held recently at the Law Courts, Bournemouth. According to 
the statement of affairs there were liabilities of £3,079, against 
assets of £1,412, leaving a deficiency of £1,667. Debtor stated 
that from 1915 to January, 1922, he was employed as a sales- 
man and electrician at Bournemouth. He commenced business 
on his own account in January, 1922, as an electrician, &c., 
with a cash capital of about £150. In 1923 he required further 
capital, and obtained a mortgage for £400 on his dwelling 


house. The result of his trading barely entitled him to pay _ 


his way. In January, 1925. he purchased for £2,250 the elec- 
trical stock, fixtures, &c., of a company in liquidation, which 
carried on business at Parkstone. He arranged with another 
to pay the purchase price, giving the latter a mortgage, and 
also agreed to pay over two-thirds of the proceeds of the sale 
of the stock. The value of the stock had been over-estimated, 
and in consequence of this and bad trade he was unable to 
comply with the terms of the arrangement. He borrowed £300 
on further mortgage of his dwelling house, and, in addition, 
sums amounting to £250 from the person who provided the 
original purchase money. In consequence of an execution 
levied in October, 1927, and a claim for rent, debtor filed 
his petition. He attributed his failure to paying too much 
for stock and fittings from the company, to depreciation and 
bad trade. He admitted that he had disposed of some £600 
worth of stock which he took over, and had paid nothing for 
it. The hearing was closed. 
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Tuomas Doust, Ramsgate, Louth, late Mable- 
thorpe, Lincolnshire, electrical engineer.—The receiving order 
herein was made recently on debtor’s own petition. The state- 
ment of affairs disclosed liabilities of £242, against assets of 
£17. The first meeting of creditors was held on December 
Wth, at the Official Receiver’s Office, Great Grimsby, when 
the case, being a summary one, was left in the hands of 
the Official Receiver as trustee of the estate. 

The public examination was held on January 5th at the 
Town Hall, Great Grimsby. Debtor said that he was an elec- 
trical engineer and started business with two others as whole- 
sale factors in June, 1920. ‘The capital was approximately 
£1,000, of which debtor provided £200, savings, and a total of 
£728 obtained from his father. The partnership was dissolved 
in November, 1924, when a composition of 5s. in the £ was paid 
to creditors for debts of about £893. The debtor’s father ad- . 
vanced the necessary money to pay the composition in con- 
sideration of the assets of the business being transferred to 
him. In June, 1926, debtor commenced business on his own 
account with £100 borrowed from his father. The advances 
had not yet been repaid, and according to his statement no 
claim would be made. The examination was adjourned. 


- E. G. Bart, electrical engineer, 20, Iverna Gardens, Kensirg- 
ton, and Magnet House, Kingsway, W.C.—Last day for proofs 
for dividend January 2lst. Trustee, Mr. H. E. Cooper, 1-2, 
Bucklersbury, E.C. 

J. R. HererorD-Lavey and V. De Frece (Radio Cash Stores), 
electricians, 371, Upper Street, Islington, N., 5, New Station 
Street, Leeds, and Parliament Street, Nottingham.—First and 
final dividend of 24d, in the £, payable January 2th, at 78, 
New Oxford Street, W.C. 

J. F. WAULKNER and A. E. FAULKNER, wireless dealers, &c.— 
First and final dividend of 4s. 43d. in the £, payable at the 
Official Receiver’s office, 21, King Street, Wakefield. 


J. Brasy, electrical engineer, 87, Maybury Road, and 93; 
Chertsey Road, Woking.—Receiving order made December 
30th, on debtor’s own petition. ; 

P. CALLAND, electrician, The Cross, Bromborough, Chester.— 
First meeting held January 11th, at the Official Receiver’s 
Offices, 11, Dale Street, Liverpool. Public examination 
February 8th, at the Court House, Birkenhead. 


H. L. Smiru, electrician, 10, Ordell Road, Bow.—First and 
final dividend of 13d. in the £, payable at Carey Street, W.C. 


Company Liquidations. 


Norton Wireess Co., Lrpv., 17, Norton Folgate, E.C.— 
The first meetings of the creditors and shareholders were 
held on January 6th at Carey Street, W.C., before Mr. G. i. 
Pepys, Official Receiver. A compulsory winding up order was 
made on the petition of Impex Electrical, Ltd., creditors for 
£153, and a statement of affairs has been lodged showing 
liabilities of £1,394, against assets of £76, and a deficiency 
of £2,318 with regard to contributories, the issued capital 
consisting of £1,000 in ordinary shares. The company was 
formed in April, 1926, to carry on business as manufacturers 
of, and dealers in, radio sets and accessories of all kinds. The 
directors were Mr. Thos. Kelly, managing director, and Mrs. 
Kelly, assistant manager. According to statements made by 
Mr. Kelly, the company acquired from Mrs. Kelly the stock- 
in-trade of a business which she had carried on at the above 
address for about two years as the Norton Electric Co. 
There was no independent valuation, but the purchase price 
of £1,000 was paid in cash, and the company started witho ° 
any working capital. It was admitted by Mrs. Kelly that 
some’ of the stock was out of date. A considerable business 
apparently was done, the takings amounting to between £700 
and £800 a week, but the books were imperfectly kept. Legal 
pa were instituted against the company in 1926 by 

pex Electrical, Ltd., to restrain the company from infring- 
ing the trade mark “ Dario,’’ and the Court granted an 
injunction, with costs. Steps were taken to enforce the 
judgment, but the Sheriff withdrew upon finding that a 
receiver had been appointed by the debenture holder. An- 
other action by La Radiotechnique was instituted against the 
company in May last, for an injunction to restrain the com- 
pany from passing off radio valves as being of plaintiff's 
manufacture when they were not; this was pending at the date 
of the winding-up order. A debenture for £1,000 was issued 
on March 16th, 1927, to Mrs. Parks as security for an advance, 
which was utilised in payment of the company’s debts. On 
May 2th, 1927, Mr. B. A. Nichols was appointed receiver for 
the debenture holder, and took possession and carried on the 
business. The shop occupied by the company is now in the 
occupation of Mrs. Parks, who is carrying on_ business there 
as the Norton Electric Co. ‘The failure of the company is 
attributed to the legal proceedings taken against it. The 
deficiency account filed by the directors shows that the com- 
pany received £34,196 for the sale of wireless goods and 
charging wireless accumulators, and the expenses of carrying 
on the business amounted to £36,514. The chairman said it 
would be the duty of the liquidator to obtain from Mrs. 
Parks some payment in respect of goodwill or restrain her 
from using the name. In the absence of a quorum, both 
meetings were formally adjourned for a week, but the Official 


‘Receiver intimated that in all probability the liquidation 


would remain in the hands of the department. 
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TsLewortH RuBBER ‘Co., Lap.—Winding up voluntarily. 
Liquidator, Mr. G. R. Coles, 29, Gresham Street, E.C. Meet- 
ing of creditors, January 13th, ‘at liquidator’s offices. 

Macos. Barrery Manuracrurina Co., Lrp.—Winding up 
voluntarily, Liquidator, Mr. R. H. Dutchman, 122-3, Moor- 
gate Station Chambers, E.C. Meeting of creditors, January 
Isth, at the liquidator’s offices. Particulars of claims by 
February Ith. 

SovurHEND RapD10 ‘Co., Lap.—-A meeting of creditors is called 
for January 16th, at the Norwich Union Chambers, Chelms- 
ford. Liquidator, Mr. C. L. Dornton Duff. 

Apies Battery Co., Lrp.—Particulars of claims by February 
10th to the liquidator, Mr. T. D. Cocke, Leeth House, 47, 
Gresham Street, E.C. 

‘Kenmac Rapio, Ltp.—A meeting of er ‘rs is called for 
February 8th at 20, Bedford Row, W.C., to hear an account 
of the winding up from the liquidator, Nir, ‘Ss. E. Denning. 


Dissolution of Partnership. 


Smita & LeeMina, electrical engineers, 5, St. Nicholas Street, 
Worcester.—Mr. J. E. Leeming and Mr. J. Smith have dis- 
solved partnership. Mr.. Leeming will attend to debts and 
continue the business. 


Deed of Arrangement, 


H. Garu, trading as the Gath Electrical Co. 
_ithe trustees (Messrs. C. L. Townend and R Lowe) have 
issued a report stating that the assets did not ‘realise the esti- 
mated amounts, and the realisation of the book debts was 
disappointing. A dividend of Is. 54d. in the £ has been paid 
to unsecured for £1,197. 


Book Notices. 


A new list of ‘‘ Oxford Books on Science and ‘Technology ”’ 
issued by the Oxford University Press contains a number of 
references to electrical and other works of interest to engineers. 

The *‘ Mechanical World ’”’ Electrical Pocket Book, 1928, 
pp. 838; figs. 134. Manchester: Emmott & Co., Ltd. Price 
ls. 6d. net.—A feature of this new edition is the introduction 
of a section devoted to electrical calculations; various new 
tables are given, including those dealing with the power 
consumption of electrical appliances: and the loading of 
motors, accumulators, and so on. 

We are informed that the Adams transmission line calcula- 
tor, which has been out of print for seven years, has now 
been reissued by the inventor, R. W. Adams, 1012, Turks 
Head Building, Providence, R.I., U.S.A., price $25. It is 
arranged for a frequency of 60 cycles. 

‘This Airship Business,”’ hy E, F. Spanner, Pp. xv+435; 
illustrated. London: Williams & Norgate, I td. Price 5s. net. 

McGraw-Hill Publishing Co., Ltd., has issued revised sec- 
tional list No. 2 of books on “ Electrical Engineering,’’ in- 
cluding general theory, measurements, problems, electrical 
machine design, electric motors, illumination, wiring, con- 
tracting and equipment, power transmission, power plants, 
&e. Copies of this list can be obtained post free from the 


publishers. 
The Bristol Electric Club. 


The inaugural smoking concert of this club is to be held 
at the Grand Hotel, Bristol, on January 20th, when an 
exposition of the proposed activities will be given. The secre- 
tary is Mr, F. R. Ashmead, 75, Victoria Street, Bristol. 


For Sale. 


Hove Corporation Electricity Department invites offers for 
surplus generating plant lying at the Leighton ~~ generating 
station. The Potteries Electric ‘Traction Co., Ltd., has for 
disposal a quantity of second-hand tramway equipment. 
Messrs. Thake & Paignton, of Newbury, will offer by auction, 
on March Ist, a freehold timber mill with water power, capable 
of producing about 100 h.p. The property is 48 miles from 
London. Full particulars can be obtained from the auctioneers. . 
By order of the liquidators of Robinson & Hands Electrical 
Co., Ltd., Messrs. C. Cariss & Co. will sell by auction on 
January 25th and 26th, at Rheco Works, Aston, the whole of 
the electrical and engineering plant and. machinery. Messrs. 
Fuller, Horsey, Sons & Cassell will sell by auction on January 
31st arid following days, on the premises, the entire contents 
of the Globe Iron Works of J. Musgrave & Sons, Ltd., Bolton, 
Lancashire, (See our advertisement pages to-day.) 


New Zealand Customs Tariff. 


An explanation of the revised New Zealand Customs tariff 
(Etec. Rev., December 30th, p. 1123) appears in the Board 
of Trade Jou ‘rnal for January 5th. It is shown that the margin 
of preference for British electrical appliances over foreign pro- 
ducts has been increased, for while the ‘ general’’ rate has 
been raised the British preferential rate remains stationary. 
In the case of electrical machinery, cables and meters, British 
goods are admitted free of duty while foreign products are 
subject, generally,. to a duty of 20 per cent. ad valorem, 

It is notified that as from January Ist goods imported from 
Germany, Austria or Hungary are‘ to be accorded the same 
Customs treatment as other foreign goods, i.e., ad valorem 
duties will be assessed on the current domestic values instead 
of on ordinary export selling prices. 
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New Czecho-Slovakian Company. 

The ‘‘ Electrotechna ’’ Co. is the narie of the new under- 
taking in the electrical industry of Czecho-Slovakia formed 
by the fusion of a branch of the German Siemens concern, the 
Krizik Works at Karlin, Prague, and the “* Zenith ”’ Co. of 
Prelouc, Bohemia. 


New Indian Company. 


A company has lately been formed in Bombay (Marine 


lines, Queen’s Road) with the title Indian Television Co,, to 
develop a system for the transmission of images and pictures 
by telegraphy in India. 


Irish Free State. Electrical Imports, 

The imports of electrical goods, excluding machinery, into 
the Irish Free State during November last were valued at 
£39,513, as compared with £39,591 in the corresponding month 
of 1926. The aggregate imports during the first eleven months 
of 1927 are officially returned at £349,983, as compared with 
£413,245 during January-November, 1996, a decrease of 
£63,962 


Catalogues Required, 


The EtecrricaL Factors Co., Inner Temple, Dale Street, 
Liverpool, asks for catalogues of elec trical supplies. A similar 
request is made by Messrs. Horr’s Heatinc & LIGHTING, 
Smethwick, Birmingham. 


Tradesmen Using the Royal Arms, 


The London Gazette for January 3rd contains lists of trades- 
men in London and elsewhere who hold appointments to 
Royalty with authority to use the Royal Arms. 


Hungarian Electrical Exports. 


During September last electrical machinery and apparatus 
to the value of 1,201,000 pengés (£43,000) were exported from 
Hungary. 


Prices of Raw Materials, 


The following prices are only general, and they may vary 
according to quantities and other circumstances :— 


Price Fortnight’s 
CHEMICALS, &c. January 10th. | ine. or dec, 
@ Acid,Oxalic... per Ib. 53d. 
a Ammoniac, Sal per ton. £60 
a Ammonia, Muriate Garge crystal) £52 
a Bisulphide of Carbon _... ” ses 
a Copper Sulp' ate on ” 5 
a Potash,Chlorate .. ... .. perlb, 84d. to 4d. 
a » Perchlorate 54d. 
a Shellac oe percwt, £13 10s, 
a Sulphur, Commercial £11 
a Roll ove oon £11 
a Soda, Chlorate... per lb. 8d. 
« Crystals per ton. £5 to £5 5s. 
a Sodium B Bichromate, casks ... per lb. d 
METALS, &c. 
& Aluminium, Ingots £107 to £112 
b Shee’ 1/3 2/9 
Babbitts Anti-trietion Metal— 
GradelI . per ton net. £290 £6 dec. 
Ir. ove one ” £159 £8 dec. 
Gra £82 £1 dec. 
ec Brass 2’ to 19 basis) per lb. 98d. 
,, Tubes (solid drawn) ... 114d. to 1134. 
c Wire, basis . 94d. 
Copper Tubes (soliddrawn) ... 1/03 
c (best per ton, £90 
c » Sheet ovo ooo £90 
» Rod. £90 
(Electrolytic) Bars pa £67 5s, 5/- ine. 
d w Rods £717 5s. 5/- ino, 
d Hy per ‘Ib. ved. inc. 
f Ebonite Rod... 2/8 to 2/6 
Sheet we 2/8 to 2/6 
n German Silver Wire 2/2 
h Gutta-percha, fine . 6/2 
h India rubber, Para fine... ... 1/43 3d. dec. 
Iron Pig (Cleveland No.8.) per ton. 
Wire, galv. No. 8, qual. £21 
Lead, pig .. £23 Fs. 5/- dec. 
a M +. per bot. £22 10s. 10/- dec 
e Mica yp cases) small ... per lb. 8d. to 3/- 
medium 4/- to 8/- 
large ... pa 10/- to 20/- & up 
p Phosphor B plane casting * 1/34 
» drawn bars & rods 1/8 
w » rolled ” 
Pp Wire... one ” 1/ 
Platinum om he per oz. £14 10s. 
d Silicium Bronze Wire |... per lb. 104d. es 
Steel, Magnet,inbars ...  ... 74d. 
n Tin, Block (English) es £254 5s. to £10 15s. to 
£254 10s. £11 dec. 
n ,, Wire, Nos.1tol6 ... «+ per lb, 4/2 


*For 1 cwt. lots. Special quotations against definite specifications. 
Quotations by 


a G. Boor & Co. es & Shakespeare. 
> The British Aluminium Co., Ltd. Edward Till & —" 
mn & Sons, Ltd. i lling & Lowe. 


0s. Bolto’ 
Smith & Co, 
e F. Wiggins & Sons. 
f India-Rubber, Gutta-Percha and . 
Telegraph Works me Ltd. 


I Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons 

o Johnson, Matthey ry Co., Ltd. 
& Son, Ltd. 

W. F. Dennis & 
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‘Lighting and Power 
N Notes, 


Australia, — MeLBourng. — According to the Electrical 
Engineer of Australia and New Zealand, the City Council 
Electricity Supply Department proposes to spend £111,000 on 
electricity extensions during the year ending June 30th, 1929. 
The greater portion of the money will be allocated as follows : 
Power station, £3,500; convertor sub-stations, £48,600; static 
sub-stations, £6,300; mains, £40,440. 


Barking Town,—Hire-Purcuase Scueme.—The Urban Dis- 
trict Council Electricity Committee has recommended the 
adoption of a hire-purchase system for the installation of 
wiring and fittings on the basis of quarterly payments spread 
over one or two years. 

Bedford.—Year’s Workinc.—The accounts of the Corpora- 
tion electricity undertaking (engineer: Mr. R. W. L. Phillips} 
for the year ended March 31st last show a total revenue of 
£94,077, and working expenditure of £55,839, leaving a gross 
profit of £38,238, to which was added revenue from other 
sources, making a total of £40,989. After payment of capital 
charges there was a net surplus of £2,815. A contribution of 
£1,000 was made to the borough fund. The capital expendi- 
ture during the year amounted to £78,744 the chief item being 
£36,540 for mains. The sales of electricity amounted 
to 12,808,113 kWh, as compared with 10,315,082 kWh in the 
preceding year. 

Blackburn.—Loans.—The Town Council has been recom- 
mended to apply for sanction to a loan of £17,502 for the 
laying of the interconnecting main between Blackburn and 
Preston, and a further £4,710 for alterations to building and 
plant at the Jubilee Road sub-station. 


Cheshire.—Power Station Extensions.—At a recent meet- 
ing of. the Stalybridge, Hyde, Mossley and Dukinfield Tram- 
ways and: Electricity Board, a recommendation of the Gene- 
rating Station Committee to increase the capacity of Harts- 
head power station by a further 15,000 kW was adopted, and 
application is to be made to the South-East Lancashire Elec- 
tricity Advisory Board and the Electricity Commissioners for 
sanction to the scheme and to a loan of £170,000 to cover 
the cost of the extension. It was stated that during November 
86 services had been connected, 105 were waiting connection, 
and 131 new applications had been received. The applications 
represented 1,500 h.p. 

Chesterfield,—Orrictats’ Sanartes.—-The Town Council is 
recommended to adopt a scale of salaries for chief officials 
and heads of departments, including a minimum of £750 and 
a maximum of £900 for the electrical engineer, and a maxi- 
eee of £500 for the station superintendent at the electricity 
works. 

Continental.—Hwuncary.—A long-distance electric cable 
leading from the Salgotarjan coal mines to Hatvan, Hungary, 
has just been put into service. This allows of a very economi- 
cal‘exploitation of the Salgotarian coal mines and supplies elec- 
tricity to an important industrial district of Hungary. The 
pressure is 60,000 V. The extension of the cable to Szolnok 
and Kalocsa will be soon finished, and will provide the Hun- 
garian Lowland with a much-needed supply of electrical 
energy.—Reuter (Budapest). 

Francr.—The Times reports that a company has been formed 
to harness the water power of the estuarv of the River Somme. 
It is calculated, on the present level of the water, that it will 
be possible to produce regular power up to 120,000 h.p. The 
Abbeville Chamber of Commerce’ is backing the scheme. 

Russta.—The Supreme Council of National. Economy has 
applied to the Council of Labour and Defence for the assign- 
ment of the sum of 140,000,000 roubles this year for the con- 
struction of regional stations. 

Craven (Yorks.).—Etectriciry Suppty.—The Electricity 
Commissioners have given their decision with regard to appli- 
caticns for distributing powers by the Electrical Distriution 
of Yorkshire, Ltd., and, in opposition, by certain Urban Dis- 
trict Councils so far as concerns the areas within their own 
administrative districts. At Silsden, Barnoldswick and Earby 
the Urban District Councils have been granted Orders to dis- 
tribute electricity. Application by the company for distri- 
bution powers in 26 rural townships in the Skipton district 
has not been opposed. 

Denny and Dunipace.—Price Repucrion.—The Town 
Council has reduced the price of electricity for lighting by 
3d. per kWh. 

Doncaster.—Loan SancTIoneD.—The Corporation Electricity 
Committee has received sanction to the borrowing of £20,000 
for alterations to the boiler house plant. 


India.—Hypro-Etectric DEvELopMENT.—-Mr. Howard, the 
chief engineer for hydro-electric development in Madras, has 
prepared a preliminary report upon the supply of electricity to 
Coimbatore, Pollachi, Dindigul, Trichinopoly, Madura, and 
other areas from the Pykara (Nilgiri) hydro-electric project. 
He proposes. to avoid the construction of high dams and large 
reservoirs which would not in any event be needed for many 
years, and has introduced modifications in the previous designs 
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for the power plant and transmission system. The scheme 
now provides for the progressive development of smaller 
storage sites on the headwaters of the Pykara river and its 
tributaries to fit in with the demand for power. But this 
method, it is stated, will not reduce the ultimate capacity of 
the scheme below that already proposed, and it is expected 
that a maximum of 60,000 kW will be available. The design 
of the plant lay-out has been simplified, and the initial instal- 
lation will consist of three 7,500-kW sets. This number will 
be increased to five when required. After the water is used 
in the Pykara power plant, it will be possible to divert it by 
a small canal into the Avarihalla river and use it again in 
another power plant. The voltage of the main transmission 
system is to be 110,000, but sections of it may be changed later 
to 135,000 V should the power demand develop sufficiently. 
The chief engineer estimates that the net return on the in- 
vestment of capital in the first year of operation will be 1.5 per 
cent., and this would rise to about 9 per cent, when the full 
scheme is developed. The rates proposed for power are calcu- 
lated to be lower than existing rates for industrial power 
utilising steam or internal combustion engines. 

The Mysore Government has decided to embark on a com- 
prehensive scheme of electrifying the towns of the State and 
extending irrigation by means of electric pumps. It has in 
view two schemes for the generation of electricity on a large 
—_ one at the Gersoppa Falls and the other at the Mekadatu 

alls. 

Liverpool.—ScuEeme ArrroveD.—According to The Times, 
at a meeting of the City Council, on January 4th, the question 
was raised of capital expenditure on the electricity under- 
taking, including £395,000 for extension of the power station. 
Various criticisms of the policy of the electricity and tramway 
undertakings were made. The chairman of the Electricity 
Committee replied that so far from that undertaking being 
a charge on rates, it had during the past 17 years paid over 
£500,000 to their reduction. It was a first-class undertaking, 
with a reserve of £492,241. The proposed expenditure was 
approved by a large majority. 

Loans SAncTIONED.—Sanction has been received to the bor- 
rowing of £250,000 for. mains, and £157,450 for three boilers 
and auxiliary plant at the Lister Drive power station. 

Eectricity CHARGE.—The Housing Committee has re- 
quested the Tramways and Electric Power and Lighting Com- 
mittee to reduce the standing charge in respect of all-electric 
houses from 2s. per week to 5 per cent., per quarter, of the 
assessment. 


Manchester.—Loan.—Ihe Corporation is applying for 
sanction to a loan of £250,000 for mains. 

Hrire-Prrcwast ScHEME.—The Electricity Committee has de- 
cided to inaugurate a hire-purchase schemé for wiring instal- 
lations. The scheme will be restricted to private dwellings in 
streets where a supply of electricity is available, or where the 
applications warrant an extension of mains, and will not apply 
to houses under construction. The installation work is to be 
carried out by registered contractors, and the quarterly instal- 
ment payments will be spread over three years, preceded by 
an initial deposit of 20 per cent. of the estimated cost of the 
installation. 

ProGcress Durtnc NovemBer.—During the month of Novem- 
ber the Corporation electricity undertaking showed an increase 
in connections of 2,608 kW, bringing the total up to 333,666 
kW, and the number of applications received for supply, 
including consumers for additional supplies, was 1,354, repre- 
senting a total of 2,898 kW. The number of hired cookers 
connected increased by 130, bringing the total actually on 
circuit to 3,989. Applications for the hire of cookers totalled 
131. The maximum supply demanded reached 142.510 kW, 
but this figure was exceeded on December 16th, when the 
maximum demand was 146,480 kW; this constitutes a record 
for the undertaking, the highest figure during the winter of 
1926-27 being 140,960 kW. 


New Zealand.—Donepin.—The Electrical Engineer of 
Australia and New Zealand reports that the City Council] has 
approved a recommendation by the Electric Power and Light- 
ing Committee to abandon the present dam on the Waipori 
river, which supplies the Waipori Falls hydro-electric plant, 
and construct a new dam 110 ft. high about 300 yards down- 
stream. The work is estimated to cost £226,225. The maxi- 
mum demand on the power station is increasing by about 
15 per cent. per annum, and an increase of generating capacity 
is urgently required. 

Plympton St. Mary.—Loan Sanctionep.—It was announced 
at a meeting of the Rural District Council on December 30th 
that the Electricity Commissioners had sanctioned the borrow- 
ing of £36,325, made up as follows :—Purchase of the existing 
undertaking £7.675; underground mains, £14,000; services, 
£2,500; kiosks and plant, and sub-station equipment. £7.15: 
meters, £2,500; and housing-wiring installations for hire, 
£2,500. 

Salford.—I.oi1n.—The Corporation Electricity Committee is 
to borrow £36,658 for the provision of plant, &c.. at Agecroft 
power station and the erection and equipment of sub-stations 
in Salford and the urban district of Prestwich. 


Seaham Harbour.—Ececrricity Cxarces.—The Urban Dis- 
trict Council has reduced the charge for electricity through 
slot meters from 9d. to 8d. per kWh. and has fixed a special 
domestic tariff for properties not exceeding £9 ratable value 
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as follows :—Council houses, 1s. per week standing charge, plus 
- 1d. per kWh for all domestic purposes ; other houses, a standing 
charge of 4s. 4d. per month, plus 1d. per kWh. 


South Africa.—Smions Town (NEAR Caps Town).—Arrange- 
ments have now been concluded between the municipalities 
of Cape Town and Simons Town whereby Cape Town will 

urchase outright the existing distribution system of Simons 

‘own for £10,000. Cape Town will pase all the necessary 
distribution service at Glencairn, including 35 street lamps in 
this section. Under the new scheme all consumers will deal 
direct with the Cape Town Municipality, the charges in the 
Simons Town and Glencairn areas being the same as those 
charged to consumers in Cape Town, plus 50 per cent. It is 
understood that the change-over will take place about March. 


Special Orders.—Applications have been made to the Elec- 
tricity Commissioners for Special Orders by the Urban District 
Council of Felixstowe authorising it to supply electricity in 
part of the rural district of Woodbridge, and the Wilton Elec- 
tricity Supply Co., Ltd., to supply electricity in the borough 
of Wilton and certain parishes in the rural district of Wilton. 

Twickenham.—ProposeD CHANGE-OVER.—The Twickenham 
and Teddington Electric Supply Co., Ltd., has made applica- 
tion to the Corporation for consent to change over the system 
- electricity supply from d.c. to a.c. in various roads in the 

orough. 


Uruguay.—Montevinzeo.—A new power station is to be 
erected in Montevideo. The new plant will probably consist 
of two steam turbo-alternators of 15,000 kW each. 


Warrington.—REviseD ELectriciry CHarGces.—The Elec- 
tricity Committee has decided, subject to confirmation by the 
Town Council, that the existing kVA maximum demand 
charges to power consumers be cancelled and new charges 
substituted. Power consumers, where the motive power is 
in operation for long hours may, subject to an agreement 
embodying a clause for a minimum payment per annum and 
as an alternative to other rates of charges, be charged for 
the supply on the following scale: A fixed charge of £1 1s. 3d. 
pe quarter per kVA of maximum demand for the first 250 

VA; 17s. 6d. per kVA per quarter over 250 to 500 kVA; 15s. 
over 500 to 750 kVA; 12s. 6d. over 750 to 1,000 kVA; and 10s. 
over 1,000 kVA. The “ unit’ charge will be .33d., subject 
to a coal clause based on the average price of coal. In the 
Lymm area there will be an additional 10 per cent. on the 
above-mentioned charges. A discount of 5 per cent. will be 
allowed for prompt payment of accounts, where the con- 
sumption is over 800 kWh per month. 


,Welwyn.—ELectricity 1v SmMatt Houses.—The Urban Dis- 
trict Council has accepted the offer of the Welwyn Garden 
City Electricity Supply Co., Ltd., to supply electricity to 
Council houses for heating and other domestic purposes, at 
ld. per kWh, plus 1s. a week service charge from April to 
September, and 1s. 3d. per week from October to March, the 
Council to collect the weekly sum with the rents, and to be 
allowed 10 per cent. of the amount collected. 


Worcester.—Loan.—The City Council has been recom- 
mended to apply for sanction to a loan of £35,000 for mains, 
transformers, and sub-station equipment in the city, and trans- 
mission lines and switchgear in the extended area. Of this 
sum £26.500 will be required for the citv area, and £8,500 for 
the country area. 


Wolverton.—Srreer Licutinc.—The Urban District Council 
has decided to obtain estimates of the cost of public lighting by 
electricity. 

Yeovil.—Etecrricity SuppLy.—The Rural District Council, 
after considering two proposals for electricity schemes in the 
district submitted by the Power Development Co., Ltd., and 
the Wessex Electricity Co., has agreed to support both schemes 
in principle, and has referred the matter to the Works Com- 
mittee to consider clauses for the Council’s protection. 


York.—Orvosition to Bitt.—The City Council is recom- 
mended by the Electricity Committee to oppose the Cleveland 
and Durham County Electric Power Co.’s Bill seeking powers 
to supplv electricity in the city and adjoining villages in the 
North Riding. 


Tramway and Railway 
Notes. 


Blackburn.—Fares.—The Town Council, on January 5th, 
adopted a resolution terminating the experiment of 1d. fares 
and re-introducing 14d. fares as the minimum. It was stated 
that on the six months’ working 1d. fares had resulted in a 
loss of over £6,000. 


Burnley.—New Cars.—Reporting in support of a proposal 
to purchase five double-deck tramcars, the RT nay of 
Tramways Committee states that at present the Corporation 
owns 53 double-deck cars and 19 single-deck cars. No addi- 
tional double-deck cars have been purchased since September, 
1912. The number of passengers carried in 1926 was 2% mil- 
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lions against 16 millions in 1913. He states that it is absolutely 
necessary to increase the rolling stock to enable the depart- 
ment to deal with the demands of increasing traffic. The esti- 
mated cost of the cars is £9,800, which will be met out of 
revenue. The proposal has been deferred until the end of the 
financial year in March next. 


Colne.—Tramway Route ABANDONED.—The Town Council 
decided on December 28th to scrap the Trawden section of 
tramway and substitute a service of motor-omnibuses. The 
Tramways Committee said it had considered the engineer’s 
report of the unsatisfactory condition of the track, and as 
reconstruction involved great cost it was recommended that 
the Ministry of Transport’s consent be sought to discontinue 
the route and to remove the rails. The Trawden Urban Dis- 
trict Council is supporting the scheme, and the Town Council 
has invited tenders for the supply of five motor-’buses. 


Continental. — Betcrum. — The Société Nationale des 
Chemins de Fer Vicinaux, of Brussels, is preparing plans for 
the extension of its electric railway between Ostend and 
Knocke, as far as Breskens on the Belgian-Dutch frontier. 

SwiTzERLAND.—A new electrically-operated suspended cable 
ropeway for the transport of passengers has just been com- 
pleted and opened for traffic between the Gerschnialp and 
Lake Trub, near Engelberg. The line is nearly 14 miles in 
length, the difference in altitude between the lower and upper 
stations being 1,743 ft. The cars, which have accommodation 
for fifteen passengers, travel at a speed of about 9 m.p.h. 

Swepen.—Mr. Granholm, general manager of the Swedish 
State Railways, referring to the operation of the Stockholm- 
Gotherburg electric railway, is reported to have stated that 
there was no reason to regret the conversion of the line to 
electric traction. As far as could now be ag om the interest 
on the new capital invested in this particular line for electrifi- 
cation was already counterbalanced by the savings already 
known. In May, 1926, which was the last month before elec- 
trical working, 295 locomotives were employed on the line, 
whereas now, despite the larger number of trains, only 225 
locomotives are in service. It is complained, however, that 
the charges made by the State hydro-electric works for 
the supply of electrical energy to the convertor stations along 
the railway are too high. 


Coventry.—New Cars.—The Corporation Tramways Com- 
mittee has recommended the purchase of five double-deck top- 
covered tramcars. 


Doncaster.—RatLiess Cars.—The Tramways Committee is 
considering substituting the present tramway service to the 
Race Course by a railless-car service. The Committee is ob- 
jecting to a proposa! of the Rotherham Corporation to run a 
railless-car service from Rotherham to Edlington, on the 
ground that it would interfere with the Doncaster tramway 
system at Edlington. 


India.—Bompay.—A Reuter message from Bombay states 
that the Governor, on January 5th, inaugurated the service of 
electric trains on the Bombay, Baroda and Centra] Indian 
Railway. The suburban line as far as Borivli, a distance of 22 
miles, has now been electrified. This electrification scheme, 
at a cost of two crores of rupees, marks the beginning of the 
final stage of the electrification of all Bombay’s suburban ser- 
vices which was begun three years ago bv the electrification of 
the suburban lines of the Great Indian Peninsula Railway. 
A Times report adds that as all the rolling stock required has 
not yet arrived, it will be about six months before the full 
benefit of the electrification will be felt, but within a month 
or two there should be a satisfactory service. 


Leeds.—Loan SancTioneD.—The Corporation Tramways 
Committee has received sanction to borrow £18,650 for tram- 
way equipment. 


Liverpool.—Loans SANCTIONED.—The City Council has re- 
ceived sanction to the borrowing of £257,960 for the completion 
of the car shed, offices and works, Edge Lane, £51,000 for the 
completion of the new car shed at the Smithdown Road depét, 
and £7,824 for the provision of four motor-omnibuses. 


New Zealand.—AvckLAnD.—According to the Electrical 
Engineer of Australia and New Zealand the recent proposal 
of the City Council to raise a loan of £500,000 for tramway 
extensions was rejected at a poll of ratepayers. The Council 
is now considering new proposals, involving the raising of 
£420,000, for the augmentation of present services and exten- 
sions on new routes. The proposals include the provision of 
83 new cars for service on the present system and 17 cars for 
the extensions. It is recommended that each separate exten- 
sion, together with new cars and accessories, shall be made 
the subject of a loan proposal. 


Sheffield.—Tramway Construction.—The Corporation is to 
spend £27,631 on tramway construction at Meadow Head. 

New Cars.—The Corporation Tramways Committee has de- 
cided to invite tenders for 25 new tramcars and has given 
instructions for the construction of 25 cars in the Tramway 
Department works. 


Sunderland.—Motor Omnisuses.—The Town Council has 
been recommended to substitute motor-’buses for tramcars on 
the dock route; Parliamentary powers to run ‘buses were 
recently obtained. ‘ 


Or Gg 


ist 
of 
G 


JANUARY 13, 1928. 


Telegraph and Telephone 
Notes. 


Aircraft Wireless.—CroyDoN AERODROME STATION.—Among 
the developments in connection with the new London Air 
Port at Croydon, officially opened on January 9th, is the 
provision of an entirely new wireless station, which is being 
erected for the Air Ministry by Marconi’s Wireless Telegraph 
Co., Ltd., to replace the one that has done duty there for t 
last seven years. The new station will consist of a group of 
four 3-kilowatt transmitters, operated in conjunction with a 
direction-finding receiver. The transmitters will be capable 
of serving for telephony and continuous-wave and interrupted- 
continuous-wave telegraphy, the wave range being from 800 
to 2,000 metres, and independent drive circuits will be incor- 

rated to maintain constancy of frequency and wave-length. 
inergy for the transmitters is to be supplied by a common 
motor-alternator group, the power from which may be 
switched on to any of the transmitters. The new direction- 
finding receiver has selective characteristics, and incor- 
porates filtering and amplifying devices; it will be arranged so 
that, if required, two or more circuits can be operated on 
different wave-lengths for the reception of telephony and 
telegraphy on the same aerials. In order to keep the neigh- 
bourhood of the aerodrome as free as possible from obstruc- 
tion, the wireless masts and transmitters are being erected 
two or three miles from the air port and operated on the 
remote control system. 


Belgium.—TeLecrapH SERvicE.—By arrangement with the 
Telegraph Administration, the Western Union Telegraph Co. 
has opened offices of its own in Brussels and Antwerp. 


Switzerland. — — Following the 
example of the Telephone Development Association in this 
country, a number of the leading concerns supplying instru- 
ments and apparatus to the Swiss Post and Telegraph Authori- 
ties have lately formed an association, to be known as ‘“‘ Pro 
Telephon,” to encourage the use of the telephone throughout 
Switzerland. The new body has its headquarters in 
crc and is being subsidised by the Swiss Govern- 
ment. 
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Wireless at Sea.—ARRANGEMENT BetweEN ComPaNies.—The 
Marconi International Marine Communication Co., Ltd., and 
the Radio Communication Co., Ltd., have come to an 
ment to amalgamate their operating and inspection services, 
says The Times. A joint service department of the two Com- 
panies has been organised under the name of the British 
Wireless Marine Service, which will in future deal with 
matters relating to the appointment of operators to ships, the 
organisation of marine telegraph traffic. the fitting, main- 
tenance, and repair of ships’ wireless installations, and the pro- 
— of wireless service depéts for ships in all parts of the 
world. 


Radio Notes. 


Austria. — Licences. — Radio ‘‘taxpayers’’ numbered 
287,197 on December Ist, 1927, of whom 200,428 were in 
Vienna; the latter figure includes 282 dealers. According to 
World-Radio, over 97 per cent. of the city subscribers paid 
only 2 schilling per month, about 3d. per week. 


Canada.—Licences.—There are approximately 200,000 re- 
ceiving licences in force. The radio branch of the Depart- 
ment of Marine and Fisheries has instructed radio inspectors 
to call upon all operators of receiving sets and to prosecute 
those who do not licences, says World-Radio. A 
similar Dominion-wide drive ’’ was made last year. 


Germany.—Licences.—The number of receiving licences 
issued reached 2,000,000 on December 15th, 1927, an increase 
of 250,000 on the September figure. 


Sweden.—Licences.—Registered listeners on December 
81st, 1927, numbered 330,000, or 54.43 licences per 1,000 of the 
population. 

INCREASED Power.—According to World Radio, the Swe- 
dish Telegraph Board intends to increase the power of the 
Malmé and Géteborg stations from 1 to 10 kilowatts and to 
build a new medium-power station in the southern part of 
Sweden. Experiments for working more stations on the 
same wave-length continue; two small relay stations, one 
in the north and the other in the south, are already worked 
in this way. 


Contract Information. 


When “Contracts Open” are advertised in our “Official Notice” pages, the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


Aberdeen.—January 19th. Teachers’ Training Commit- 
tee. Electrical work at school demonstration buildings. Mr. 
J. A. Allan, 25, Union Terrace, Aberdeen. 


Argentina.—Buenos Arres.—March 15th. Ministry of 
—s Works. 24 cranes (steam, Diesel, and electric). (A.X. 
6741.)* - 

Ashford (Kent).—Electricity Department. _Diesel- 
solid injection oil engine, direct coupled to 500- to 600-4 
alternator. (January 6th.) 

Australia.—Sypney.—February 29th. New South Wales 
Government Railways. One 15-ton, 3-motor electric overhead 
travelling crane, span feet, for the Chullora electric car 
repair shops Chief mechanical engineer, Wilson Street, 
Redfern, Sydney. 

Meveourne.—February 22nd. Victorian Railways. Elec- 
tric butt-welding machine. (B.X. 4095.)* ‘ 

February 15th. Drum sander, three-drum type, with elec- 
tric motor and accessories. (A.X. 5722.)* Q 

March 7th. City Council. D.c. switchgear and accessories. 
(B.X. 4100.)* 6,600-V switchgear. (B.X. 4101.)* Two 2,500- 
kW motor convertors and accessories, or, alternatively, two 
—" rotary convertors with transformers, &. (B.X. 

91st. Postmaster-General’s Department. Bells 
and buzzers. (B.X. 4084.)* 

February 28th. Condensers. (B.X. 4089.)* Test desks for 
auto exchanges. (B.X. 4090.)* 

Barnes.—February 14th. Electricity Department. Rotary 
or motor convertors with h. and |.p. switchgear. (See this 
issue.) 

Edinburgh.—January 14th. Corporation. Installation 
of electric a a rtf 222 houses at Prestonfield, 44 at 
Gorgie, 16 at Corstorphine. Installation of electric lighting 


and wiring for motors at public wash-house, Henderson Row. 
Specifications from Engineer’s Office, Dewar Place. 

Egypt.—Caro.—January 31st. Egyptian State Railways, 
Telegraphs and Telephones, Chief Inspecting Engineer, Queen 
Anne’s Chambers, broadway, Westminster, S.W.1. Supply 
of 1,750 vacuum metallic-filament lamps and 3,500 gasfil 
lamps.—Reuter’s Trade Service (Cairo). 


Glasgow.—January 14th. Corporation. Work in con- 
nection with the overhead charging feeder system at Govan 
Refuse Destructor Works. Specifications from the- engineer 
and manager, Electricity Department, 75, Waterloo Street, 
Glasgow. 

Horsham.—The Urban District Council is inviting ten- 
ders for additional electrical plant. 

Kirkcaldy.—February 1st. Electricity Department. Sub- 
stitution of a.c. for d.c. plant and wiring. (See this issue.) 

Leicester.—January 21st. Electricity Department. Build- 
ings, coal- and ash-handling plant, railway sidings, &c., three 
water-tube boilers complete, one 25,000-kW and one 1,500-kW 
turbo-alternators with condensing plant and accessories, and 
three ferro-concrete cooling towers. (December 2nd.) 

Leyton.—January 28th. Electricity Department. Two 
1,000-kW motor-convertors. (See this issue.) 

Liverpool.—January 26th. Electric Supply Department. 
Twelve reenths supply of materials, including cables, meters, 
lamps, troughing, insulators, &c. (January 6th.) 

London.—Merropotitan AsyLuMS BoarD.—January 25th. 
Rewiring of the fire-alarm system at the Eastern Hospital, 
Homerton, E., and installation of electric bells at Chelsea 
casual ward, &c. (See this issue.) 

Lymm.—January 23rd. Urban District Council. Ver- 
ti electrically-driven centrifugal pump. Particulars from 
Mr. N. Holt, clerk to the Council, Council Offices. 

Manchester.—January 25th. Electricity Committee. 
L.p. steam, water, and air valves for auxiliary services. 
this issue.) 
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"New Works Department. 
Senuury 24th. Induction voltage regulators for Waikare- 
moana. (B.X. 4116.)* 

March 27th. 11,000-V metal-clad switchgear for the Lake 
Coleridge scheme. (B.X. 4119.)* 

DuneDIn.—February 29th. Electric Light and Power De- 
partment. 3,000-kW hydraulic turbine, generator and switch- 
gear. (B.X. 4120.)*: 

Nottingham.—February 4th. _ Electricity Department. 
Exhaust, water and other pipework, valves, tanks, &c. (See 
this issue.) 

South Africa.—Worcester, C.P.—February Ist. Municipal 
Council. Power station plant, consisting of water-tube boiler, 
automatic stoker, we and induced draught plant, steam 
piping, &c. (A.X x 5675.)* 

Southall. — January 24th. Southail-Norwood U.D.C. 
Electric wiring installation at the Sanatorium, Mount 
Pleasant. (See this issue.) 

Stafiord.—February ‘1st.- Education Committee, Re- 
modelling of the ps a OM light and power installation at the 
County Technical College, Wednesbury, and installation of 
= light and power in the College extension. (Sée this 
issue 

Swindon.—January 28th. Electricity Department, Two 
= overhead travelling cranes. (See this 
issue 

West Riding.—January 7th. Education Committee. 
Electric lighting installation for Havercroft-with-Cold Hiend- 
ley new school and Upton new school at North Elmsall. 
Education Department, County Hall, Wakefield. 


*Further particulars can be "or at the ese of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, £. 


Contracts sts Closed. 


Aberdeen.—Tramwavs 
j2 wack ks (£2,412)—Peckham Truck & Engineering Co., 


Ampthill.—Board of Guardians. Accepted :— 
Installing’ electric’ lighting. at the ‘Institution (£149).— 
Flitt Motor Co. 


Ashby-de-la-Zouch.—Board of Guardians. Accepted:— 
Installing electric lighting at the Institution ME74).— 
Kemp Bros. 
Bradford.—Tramways Committ 
100 steel tires for tramcar a (£315).—Vickers, Ltd. 


Chesterfield.—Etectricity Department. Accepted 
E.h. ?. l.p. cables.—Standard Telephones Cables, 
t 


Darlington.—Corporation. Accep 

Overhead equipment of the os and Willow Road 
extensions to ye trolley omnibus system.—Clough, 
Smith & Co., 

Department. 

‘lwo water-tube boilers, superheaters, chain-grate stokers, 
pipework, foundations, &ec., at the Corporation elec- 
tricity generating station (£19, 150).—John Thompson 

‘ Water Tube Boilers, Ltd. 


Dundee.—Education Committee. 
installation at- Fairmuir Special School.— 


Glasgow.—Tramway Committee. Recommended:— 
Copper bonds.—British Insulated Cables, Ltd. 
Special trackwork.—Titan Trackwork Co., Ltd. 
Buildings Committee. Recommended :— 
Rewiring and installing electric fittings at offices (£202).— 
Malcolm & Allan, Ltd. 


Hull.—Telephones Committee. Accepted:— 
Table telephones and bell sets (£439) .—Automatic Tele- 
phone Manufacturing Co., Ltd. 
oo wire (£283).—F. Smith & Co. 


Irish Free State.—Dusiin.—General Post Office. 
Lamps.—Edison Swan Electric Co., Ltd. 


Leeds.—Electricity Committee. Accepted:-- 

Cable.—Macintosh Cable Co., Ltd. (£1,725); W. T. 
Henley’s Telegraph Works Co.. Ltd. (£793) ; Enfield 
Cable Bap Ltd. (£633) ; Hackbridge Cable Co. 
ti su 380); and Greenwich Cable Works, Ltd. 


Liverpool.—Tramways, Electric Power and Lighting 
Committee. 
Steel + junctions (£1,305).—Titan Trackwork Co., 
Lt 


Transformer kiosk (£128).—General Electric Co.. Ltd. 
— equipment for the new tramway works, Edge 
Lane (£116).—Burovox, Ltd. 
Electric tire-heating device (£256).—Equipment & Engi- 
neering Co 
Electric travelling hoist blocks (£567).—H. Morris, Ltd. 
London,—Hackney.—Works Committee. Recommended : 


Renewal of 3 batteries for electric vehicles (£532).— 
Chloride Electrical Storage Co., Ltd 
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ABERDEEN LINE.— 
Lamps.—Edison Swan Electric Co., Ltd. 
N.W.— 

Installation of cooking and heating for the 200 flats at 
Clarence Gate Gardens Mansions, N.W.1.—Ridout and 
Ratcliff, Ltd. 

St. Helens.—Corporation. Accepted:— 

Two 1,000-kVA transformers.—Yorkshire Electric Trane 
former Co., Ltd. 

South Africa.—Care Town.—Electricity Committee. Re- 
commended :— 

Cables.—Bartle & -Co. Golpeon & Phillips, Ltd.) (£4, 758) 
Stratford egmering Oe {Union Cable Co., Ltd.) 
(£12,553); British Cables, Ltd. (£350) ; 
Dowson, Dobson & Behr (Henley’s) (£461 b. 

Spenborough.—Urban Council. Accepted:— 
Electrical work for 70 houses.—A. Higginbotham & Sons. 


Tilbury.—Urban Council. Accepted:— 
Extensions to the plant at the electricity wees (£910).— 
Orompten-Patkineon, Ltd. 


Forthcoming Events. 


Institution of Engineering Inspection.—Friday, January 
- 18th. Royal Society of Arts, John Street, Adelphi, W.C. 
7.30 p.m. Points in the Operation of Dielectrics. Mr. P. 
Dunsheath. 


Association of Mining Electrical Engineers (Western Sub- 
Branch) -—Saturday, January 14th. 62, Wind Street, 
Swansea. Signalling in Mines.” Mr. J. Reece. 


(London: Branch).—Tuesday, January 17th. Junio~ 
Institution of Engineers, 39, Victoria Street, S.W. 6.30 

p.m. ‘‘ Some Remarks on Mining i in the Federated Malay 
Btates. ” Mr, A. C. Sparks. 


Nottingham Society of Engineers.—Monday, January 16th. 
Technical College, Derby. 7.30 p.m. ‘* The Future Super 
Power Station.” Mr. J. D. Paton. 


Institution of Electrical Engineers.—Thursday, January 
19th. Institution, London, W.C. 6 p.m. arge Elec- 
tric Baking Ovens.’’ Mr. W. Ellerd- Styles. 

(North-Western Centre).—Tuesday, January 17th. 
Midland Hotel, Manchester. Annual dinner. 

(South-Midland Centre) -—Wednesday, 18th. 
University, Birmingham. 7 p.m. Large aking 
Ovens.” Mr. W. Ellerd-Styles. 

(East-Midland Sub-Centre).—Tuesday, January 17th. 
City Hall, Leicester. 6.45 p.m. “ Hig er Steam Pres- 
sures and their Application to the Steam Turbine.” Mr. 
A. H. Law and Mr. J. P. Chittenden. 

(London Students’ Section).—Friday, January 
20th. Institution, London, W.C. 6.15 p.m. ‘The 
Three-Cathode Carbon Arc.” Dr. R. C. Fox. 

(North-Eastern Students’ Section).—Friday, Janu- 
ary 20th. Armstrong College, 7.15 
p.m. ‘‘ Remote Control Systems.” . E. Lambert. 

(Sheffield Sub-Centre) 18th. 
Royal Victoria Hotel. 7.30 p.m. ‘ Electric Furnaces 1 in 
Metallurgy.”’ Mr. G. E. Taylor. 

Royal Institution of Great Britain.—Tuesday, January 17th. 
91, Albemarle Street, W. 5.15 p.m. ‘The Development 
of Dielectrics for Electrical Condensers.’’ Mr. P. R. 
Coursey. 

Thursday, January 19th. 5.15 p.m. “ The a 
of Unsaturation in Carbon Compounds.’’ Prof. 
Thorpe, F.R.S. 

Friday, January 20th. 9 p.m. ‘“ Photo-electricity. 
Sir William Bragg, F.R.S. 

Paisley Association of Electrical Engineers.—Tuesday, 
January 17th. George A. Clark Town Hall, Paisley. 
Ordinary meeting. 

Royal Society of Arts.—Wednesday, January 18th. le*r 
Street, Adelphi, Ay; 8 p.m. ‘‘ Methods of Radiant 
Heating.” Mr. H. Barker. 

Friday, ‘20th. 4.30 ‘‘ The Indo-European 
Telegraph Department.” Mr. M. G. Simpson 


Institute of Wireless Technology.—Thursday, January 19th. 
Engineers’ Club, W. 7 p.m. Experiments with Multi- 
Feed Aerials. Mr. W. H. B. de M. Leathes. 

Junior pertintion of En ineers. —Friday, January 20th. 
89, Victoria Street, S. 7.30 p.m. Steam Accumulators. 
Mr. S. Hopkins. 

Bristol Electric Club.—Friday, January 20th. Grand Hotel, 
Bristol. 7.30 p.m. Inaugural smoking concert. 
British Electrical Development Association,—Fridav. 
January 20th. Royal Society of Arts, London, W.C. 
7.30 p.m. ‘‘ Industrial Electric Heating: Sales Possibili- 

ties.’’ Mr. J. H. Crossley. 
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The “Electrical Review” 
Service Department. 


Inquiries must be accompanied by a stamped addressed 
envelope. 
We should be glad to learn the names and addresses of 
makers of the following :— 
Watson’s insulating tape. 
NATIona electric lamps. 
MERCoID switches suitable for small motors in refri- 
gerators. 
Mayrair bedwarmer. 
We are asked for the present address of Messrs. Archibald 
Saddler & Co., electric lamp suppliers. 


Notes. 


Fraudulent Consumption of Electricity, 


At the Blackburn Police Court on January 4th, James 
Collow, café proprietor, Mill Hill, was fined 40s. for the illegal 
consumption of electricity. 

Mr. Rosrnson, prosecuting, said that defendant was supplied 
with electricity for lighting and heating. It was found he had 
so arranged his lighting system that he used the current sup- 
plied for heating purposes. 

Walter Bennett, Arterial Road, was fined 40s. for wrongfully 
abstracting electricity from the Corporation’s mains: Defen- 
dant did not pay his electricity account and his supply was 
cut off last March. On December 13th, an inspector found 
that he had re-connected it without the electricity going 
through the meter. Defendant said he had been out of work 
for a year, and he re-connected the supply on account of 
sickness. 

Modern Lighthouse Installations. 


With reference to the article published under the above 
heading in our last issue, we are asked to state that the time 
switches employed in the control equipment were supplied by 
Messrs. Venner ‘Time Switches, Ltd. 


The Cost of Transmitting Energy. 


An interesting discussion on the relative cost of transmitting 
electrical energy by means of overhead lines, and _trans- 
porting coal to a generating station under given conditions, 
took place at the South Wales Branch meeting of the Asso- 
ciation of Mining Electrical Engineers at Cardiff on Saturday 
last. A paper on ‘* The Cost of Electric Power Transmission ” 
had been read at a previous meeting by Mr. James Smith, 
B.Se., in which the author gave figures and graphs in support 
of his contention that even for short distances at certain 
voltages the cost of fuel transport was less than the cost of 
electric power transmission other considerations being equal. 
It was pointed out that, while this fact would not especially 
interest mining concerns, as fuel was nearly always available 
where power was wanted, it was of- considerable interest in 
view of the proposals of the Central Electricity Board to 
decrease the number, and increase the size, of power stations 
to transmit large quantities of power over considerable dis- 
tances. It might be that if voltages considerably higher than 
33,000 volts could be utilised in this country with reasonable 
reliability, the cost of electric transmission would fall below 
the cost of coal transport, 

Major E. Ivor David (chairman) said the curves were 
based on actual facts and aimed at proving that if there was 
a demand for electricity at a certain point or points, where a 
generating station did not exist, and there were collieries 
at some particular point, it was cheaper to put the station 
at the centre of gravity of the load and ignore the distance 
of the colliery from the job. ‘The distance of transmitting 
electricity was of far more importance than the distance of 
transporting fuel. This, however, did not apply to coal of a 
low calorific value. In considering the erection of a new 
generating station, the important factor was the load and 
not the. supply of fuel. It had been accepted by everybody, 
and at the World Power Conference was agreed to by all 
who took part in the discussion. 


‘Rosemary ”’ in London. 


Readers are reminded that a performance of ‘‘ Rosemary "’ 
(first produced by Sir Charles Wyndham in 1896) will be given 
at the Rudolf Steiner Hall, Baker Street, London—close to 
Baker Street station—at 8.30 p.m. on Tuesday, January 24th, 
in aid of the Benevolent Fund of the Institution of Electrical 
Engineers. The performance has been organised by Colonel 
Kenelm Edgcumbe, M.I.E.E. (who takes the part of ‘“ Sir 
Jasper Thorndyke ’’), supported by a strong cast of amateur 
players, including Mrs. Edgcumbe as “‘ Mrs. Minifie ’”’ and Mr. 
Cuthbert Andrews as ‘‘ Professor Jogram.’’ By permission the 
B.B.C. Staff Orchestra will provide the instrumental music. 
Tickets for this performance of ‘‘ Rosemary ”’ (7s. 6d. and 5s., 
both reserved), may be obtained from active supporters of the 
LE.E. Benevolent Fund and from Mr. P. F. Rowell, Secretary, 
Institution of Electrical Engineers, Savoy Place, Victoria 
Embankment, London, W.C.2. 
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B.E.S.A. Publication. 


The British Engineering Standards Association has recently 
issued B.S.S. No. 73-1927 for hand shield and side-entry pattern 
two-pin wall plugs and sockets for domestic purposes. This 
is a revision of B.S.S8, No. 73-1919, and is the result of three 
years’ discussion in collaboration with representatives of the 
electricity supply undertakings, contractors, government 
departments, and the Wiring Regulations Committee of the 
Institution of Electrical Engineers. All the British standard 
specifications are the result of co-operative effort, but the 
point is emphasised in this particular case on account of the 
great interest shown by all parties mentioned in the subject 
of domestic electrical accessories. There is universal agree- 
ment to the general principle that such articles as: plugs and 
sockets should be accurately interchangeable. The dimensions 
to secure interchangeability are the same in the new as in the 
old edition, so that plugs and sockets made to the 1927 specifi- 
cation will be interchangeable with existing standard fittings. 
It has been decided that, owing to the unsatisfactory nature 
of so many of the non-standard plugs and sockets on the 
market, a certain assurance of quality is essential, and the 
requirements of the old specification in this direction have 
therefore been retained, with certain modifications which ex- 
perience has shown to be desirable. The most important 
feature of the specification is the introduction of a smaller 
size, rated at 2A. The new series of standard sizes thus 
comprises 2, 5, 15 and 30A. The B.S.S. deals only with 
plugs provided with a hand-shield and side-entry for the 
flexible conductor. The issue of further specifications for alter- 
native types is still under discussion. Copies of the new 
publication can be obtained from the Publication Department, 
British Engineering Standards Association, 28, Victoria Street, 
London, S.W.1, price 2s. 2d. post free, 


An Electric Locomotive Record. 


Nineteen years ago (in 1908) there was inaugurated for 
working traffic through the St. Clair tunnel, on the Canadian 
National Railways, a single-phase electrical system employing 
six Westinghouse-Baldwin electric locomotives, each weighing 
67.5 tons. During that year they ran a distance of 154,892 
miles, hauled 288,516 vehicles, and in all about 9,231,500 tons. 
According to the Railway Gazette, in 1926 the same locomo- 
tives covered a distance of 248,025 miles, hauled 468.760 cars, 
and about 19,696,708 tons. During the 19 years in which the 
locomotives have been in use there has not been a total of one 
hour’s delay charged to locomotive failures, and in their nine- 
teenth year they were available for service 97.7 per cent. of 
the time. The average cost of. maintenance per locomotive 
mile over this period was 9.45 cents (43d.), this figure being 
reduced, in 1926, to 6.21 cents (8d.) per locomotive mile. Mr. 
W. D. Hall, superintendent of the St. Clair tunnel, states in 
Railway and Locomotive Engineering that the pinions and 
gears used in the construction of the locomotives have done 
remarkably well, considering that the drive is from one end 
of the armature shaft and that the locomotives are emploved 
for terminal and not main-line service. Some of the original 
gears are still in service, and have run about 655,000 miles, 
while in other cases, pinions exceeded 200,000 miles. before 
being taken out. 

Electricity for Cheese Manufacture. 


In Switzerland it has been decided that the all-powerful 
“‘ white coal’ can take a hand in the production of cheese, 
and there is no doubt that the use of electricity for this 
purpose would be a great advantage. As is well known, huge 
boilers are employed in the cheese dairies, and up to the 
present these have been heated by means of wood or coal; 
oil could be used, but its price in Switzerland is prohibitive. 
Two of the big cheese factories, one at Ersingen and the 
other at Corgémont, have now installed steam-heating for the 
boilers, the necessary temperature being obtained by electric 
heat-accumulators, and to avoid unnecessary expense the 


’ electricity is switched on during the night when the 


price is reduced. The results obtained have been highly satis- 
factory, and other cheese dairies belonging to the ‘* Société 
Suisse de l'Industrie Laitiére ’’ are studying the question of 
electricity versus coal. The moot point is the cost of elec- 
tricity, which, per kWh, must not exceed that of 4 kg. of 
coal if the initial expenses are to be covered and the new 
system is to prove a success. 


Lightning Research. 

A young Swedish scientist, Dr. H. Norinder, who has for 
years been employed by the Waterfalls Board of Sweden, has 
used the cathode-ray oscillograph to observe and study the 
disturbing influence of lightning on electric lines and cables. 
Dr. Norinder’s apparatus is so sensitive and accurate that it 
follows and registers electric currents and voltages lasting 
a millionth part of a second, which are simultaneously photo- 
graphed on a sensitive film. Dr. Norinder has studied in 
detail the size and extension of thunderstorm fields and the 
shape, duration, and strength of lightning. In the course of 
his researches he has discovered that lightning flashes are not, 
as previously supposed, alternating discharges of high fre- 
quency, but consist of electric impulses of one single direction. 
As a result of these discoveries Dr. Norinder has been invited 
by the Westinghouse Electric and Mfg. Company and the 
General Electric Company to undertake research work in the 
United States, where thunderstorms are more frequent and 
dangerous to overland electric lines than in Europe. 
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Appointments Vacant. 


Mains assistant, for the Sunderland Corporation Electricity 
Department; assistant electrical engineer and manager, for 
Spalding U.D.C. Electricity Department; assistant (£4), for 
the Leigh Corporation Electricity Department; showroom 
assistant, meter tester and repairer, for the Coventry Corpora- 
tion Electricity Department. Assistant showroom salesman 
(£3 10s. +) for the Beckenham U.D.C. Electricity Department. 
(See our advertisement pages to-day.) 


The P.O, Electrical Engineers. 


A departure from the usual procedure of the meetings of 
the Institute of Post Office Electrical Engineers at a meeting 
on January 10th, was the presentation by Mr. F. A. B. Lord, 
of Messrs. W. F. Dennis & Co., of a number of films showing 
the manufacture of telephone and power cables at the works 
of Messrs. Felten & Guilleaume, and the laying of the Anglo- 
Dutch submarine telephone cable from Domburg to Aldeburgh 
in 1926 by the cable ship Neptune. The cable is of the 4-quad 
type with a centre core, and its total weight is 1,700 tons. 


Floodlighting a Clock, 


The illumination of the St. Andrew's Church clock face at 
Plymouth has been under discussion for some time, and 
various schemes suggested by different electrical engineers 
have been considered; the problem was made the more diffi- 
cult by the great age of the tower, with the masonry of which 
it was not considered wise to tamper in any way, lest it might 
be weakened. ‘The proposal to illuminate the dial had almost 
been abandoned, owing to the difficulties presented, when the 
borough electrical engineer, Mr. E. G. Okell, came to the 
rescue. A powerful beam of light is now projected on to the 
clock face from the window of one of the turrets of the upper 
portion of the municipal buildings, some fifty yards away, 
and this enables persons who are passing by St. Andrew’s 
Cross, one of the busiest parts of the town, to see the time at 
all hours of the night. If the clock face were white, with 
black hands and figures, instead of being black, with gilt 
— and figures, the illumination woul be even more 
effective. 


Institution Notes. 


Junior Institution of Engineers’ Exhibition. 


A new type of bomb calorimeter and a surface heat-loss 
meter were amongst many items of interest displayed at an 
exhibition of instruments and scientific apparatus held by the 
Institution on January 6th. The Scholes bomb calorimeter is 
made of stainless steel in two portions, a body and a base, 
which are screwed together lightly by hand, thus avoiding 
all necessity for the use of force in sealing the interior. The 
Foster meter is being perfected for the estimation of heat loss 
from boiler settings and similar purposes, making possible the 
direct measurement of a factor which is at present largely a 
matter of deduction. Other instruments exhibited were the 
Brown gyroscopic compass, repeater and automatic course 
recorder, and also the Brown electro-megaphone; an analytic 

uartz lamp with special glass colour filter for analysing the 

uorescent properties of substances and for the detection and 
determination of chemicals in solution; also a ‘‘ Homesun ” 

uartz lamp for home ultra-violet-ray treatment. Amongst an 
interesting collection of micrometer gauges were the Prestwich 
fluid gauge and the Krupp “ Microtast’’ gauge, which gives 
an easy optical reading with great accuracy and is useful for 
most forms of commercial work. An electric furnace was 
shown in operation, and apparatus for the determination of 
copper in non-ferrous alloys by electro analysis was displayed. 
The apparatus was shown by the Foster Instrument Co., S. G. 
Brown, Ltd., G. Cussons, Ltd., British Hanovia Quartz Lam 
Co., + Machine Tool Co., Ltd., and A. Gallenkamp an 

Institution of Electrical Engineers 


-. The annual dinner and reunion of the Institution will be 
held at the Hotel Cecil, London, on Thursday, February 9th, 
under the presidency of Mr. Archibald Page. 


I.E.E. Western Centre Dinner. 


The annual dinner of the Western Centre of the Institution 
of Electrical Engineers took place at Cardiff on January 9th, 
when Mr. C. G. Morley New presided over a large company, 
including Mr. Archibald Page (president of the Institution), 
Sir Felix J. C. Pole (general manager of the Great Western 
Railway Co.), Messrs. J. S. Highfield, Roger T. Smith, and 
T. Allan, the Lord Mayor of Cardiff (Ald. A. J. Howell), and 
other distinguished persons. 

Sir Felix Pole, in proposing the toast of “‘ The Institution 
of Electrical Engineers,” gave some interesting records of the 
early use of electricity by the Great Western Railway Co., and 

uoted correspondence dating back to 1838 with regard to 
the control of the ‘‘ new electric magnetic telegraph between 
Paddington and West Drayton.” He hoped that the early 
ideas which they had at that time would soon be carried into 
effect, and that business men would be able to telephone from 
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their trains to their offices and homes. The system was 
already in operation in Germany. The Western Centre of the 
I.E.E. embraced quite a large number of counties served by 
the Great Western Railway, and in these areas there were 
630 members. He hoped the time would come when Mr. 
Page would be able to provide them with electrical energy at 
0.ld. per unit; when that time arrived the electrification of 
railways would proceed apace. 20 

In reply, Mr. Page said that the railway companies would 
have electricity at 0.ld. per unit when they provided the 
Central Electricity Board with the load, abandoned their posi- 
tion of splendid isolation, and entered the league of National 
electricity. ‘The Board had already arranged one scheme in 
Scotland, and the fact that it had been received by his 
countrymen with a certain degree of enthusiasm was a happy 
augury of what would happen in other parts of the country. 
The second scheme was subjudice, but he was entitled to say 
that the barometer was favourable, and in due course Western 
England and South Wales would occupy the stage; then there 
would be first:rate co-operation. All the criticisms of the 
production side of electricity would disappear and all con- 
cerned would benefit. 

Mr. Morley New submitted the toast of ‘‘ Kindred Associa- 
tions and Guests,’ to which Messrs. Roger Smith and Allan 
Johnson responded. ‘‘ The Chairman”’’ was submitted by 
the Lord Mayor of Cardiff; Mr. Morley New suitably 
responded. : 

Institution of Chemical Engineering, 

EXaMINaTions, 1928.—Application forms and particulars of 
the Associate Mem ership examination for 1928, &c., may be 
obtained from Mr. C. S. Garland, Hon. Registrar, Abbey 
roar oe Westminster, §.W. (See our advertisement pages 

ay. 


Our Personal Column. 


Electrical men are invited to enable us to keep readers of 
the ** Electrical Review ” posted concerning their movements. 


Senatore Marconi has been appointed president of the Office 
of Industrial Methods which has been organised by the Italian 
Government to study and develop modern business methods. 


Mr. E. Bate, A.C.G.I., B.Sc., Wh.Sch., electrical engineer 
to the State Electricity Commission of Victoria, is visiting 
England shortly. He expects to arrive about March 15th and 
to leave about June 15th. Communications should be ad- 
dressed to him c/o The Agent-General for Victoria, Victoria 
House, Melbourne Place, Strand, London, W.C.2. 


Mr. JoHN BrorHerTon has just retired from the position of 
manager of the Helsby (Cheshire) works of the British Insu- 
lated Cables, Ltd. His services are to be retained in a con- 
sultative capacity. Mr. Brotherton first became associated 
with the Helsby Cable Works in 1888 when, as a representa- 
tive of Harmood Banner & Co., he went to Helsby to open 
the books of the Telegraph Manufacturing Company, as_ the 
firm was then called. He prepared the first balance sheet 
and continued as auditor until 1896, when he severed his con- 
nection with Harm Banner & Co. on receiving the appoint- 
ment of secretary to the cable company, which was at that 
time formed into a public company to facilitate the undertak- 
ing of an important contract in Russia, and expansions of the 
business in Capetown and Johannesburg. A further develop- 
ment took place in 1902, when there was an amalgamation 
of the company with the British Insulated Cables, Ltd., of 
Prescot, and Mr. Brotherton became manager of the Helsby 
works. In 1926 he was elected chairman of the British Cable 
Makers’ Association. Mr. Brotherton found time to devote to 
the public affairs of Helsby. For a number of years he was 
a member of the Parish Council; since 1916 he has been a Jus- 
tice of the Peace, and he has been prominently associated with 
church, horticultural, athletic, and other affairs. Mr. Brother- 
ton’s staff at the Cable Works recently presented him with 
a solid silver salver, as a token of appreciation, while an 
amethyst brooch was presented to Mrs. Brotherton. 


Science states that the Edison Medal of the American Insti- 
tute of Electrical Engineers, for “‘ meritorious achievement in 
electrical science, electrical engineering or the electrical arts,”’ 
has been awarded for the year 1927 to Dr. WHiIaM Dd 
Coourpcr, assistant director of the research laboratory of the 
General Electric Company, ‘‘for his contributions to the 
incandescent electric lighting and to the X-ray arts.” Also 
the Franklin Institute has awarded to Dr. VLADIMIR 
Karapetorr an Elliott Cresson gold medal, “‘ in consideration 
of the inventive ability. skill in design and detailed theoretical 
knowledge of kinematics and electrical engineering displayed 
in the development of computing devices.” 


The Blackpool Tramway and Electricity Committee has 
divided £250 among the staff for special services rendered in 
connection with the autumn illuminations. 


The recommendation of the Blackpool Tramways and Elec- 
tricity Committee, approved by the Special Staff Salaries 
Committee, to increase the salary of the borough electrical 
engineer and tramway manager, has not been approved by 
the General Purposes Committee. 
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Mr. T. R. Suir, who recently resigned from the position of 
engineer and manager to the Leicester Electricity Department, 
has commenced practice as a consulting mechanical and elec- 
trical engineer, his present address being The Old Hall, Lough- 
borough Road, Leicester. It has been arranged that the Cor- 
poration may call upon his services for some time to come. 
Mr. Smith was chairman of the Engineers’ Advisory Com- 
mittee of the East Midlands Electricity Advisory Board. He 
received his early education at Trent College, and was after- 
wards engaged with the Electric Construction Co. He also 
served for a number of years with Messrs. J. G. Statter and 
Co., and Chamberlain & Hookham. In 1904 he was appointed 
as chief electrical engineer of the Leicester tramway under- 
taking, being responsible for the generating station, the feeder 
system, and the maintenance of the cars. The control of the 
whole of the electrical works of the city was placed in his 
hands in 1911. The growth of the Leicester undertaking dur- 


Ramsden.) [Leicester. 


Mr. T. R. Smith. 


ing Mr. Smith’s period of office has.been considerable; about 
45,000 kW of plant has been installed under his direction, and 
the sales of the department have increased from 11 million 
kWh in 1911 to 45 million kWh in 1926. Mr. Smith has 
travelled widely in the interests of his profession, having paid 
many trips to the Continent and to the United States. 


Mr. J. W. Dawson, who is retiring from the position of 
assistant electrical engineer of the Bradford City tramways 
after 22 years’ service in that position, on January 4th received 
presentations at a gathering of over 100 tramwaymen. The 
chairman of the Tramway Committee (Mr. Irvine Smith), 
handed him a three-valve radio set and loud speaker from his 
colleagues at the Thornbury works, and a set of cut glass 
from the Tramway Social and Athletic Club Committee, of 
which Mr. Dawson was president. Mr. R. H. Wilkinson, 
general manager of the city tramways, and others, paid 
tributes to Mr. Dawson. 

On the afternoon of Friday, December 30th, 1927, the E.D.A. 
staff presented Mr. J. W. Braucuamp with a suitably inscribed 
travelling clock, on the occasion of his leaving the Association. 
Mr. W. CG. Spooner, chief clerk, expressed on behalf of all 
members of the staff their best wishes for Mr. Beauchamp’s 
happiness and success in his new sphere of work, after which 
Miss E. Elvins (who has been on the staff since the com- 
mencement of the Association) made the presentation. Mr. 
Beauchamp suitably responded and afterwards entertained 
the staff to tea. 

Upon his resignation to take up the position of director and 
secretary of the British Electrical Development Association, 
the Grimsby Town Council has passed a resolution placing 
upon record the valuable services rendered by Lieut.-Col. 
W. A. Vicnoues, D.S.O., during his 27 years’ service as 
borough electrical engineer. : 

Leeds Corporation Tramways Committee has appointed Mr. 
C. E. Barton as works superintendent, at £320 per annum. 

Mr. F. W. Waeattey announces that he’ leaves his appoint- 
ment as representative with the Concordia Electric Wire Co. 
to-morrow. His private address is 53, Beclands Road, S.W.17. 
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Mr. H. A. CasPERD, who was for over 20 years with the 
General Electric Co., Ltd., has now opened an office at 49, 
Queen Victoria Street, E.C.4, where he intends carrying on 
business as a manufacturers’ agent for firms who are not 
at present represented in London. 


The Electric Railway and Tramway Journal reports that 
Mr. ALFRED Baker, the general manager of the Birmingham 
Corporation Tramways Department, was operated upon in 
a nursing home at Moseley on Wednesday last week, and 
that he is progressing as well as can be expected. 


The staff of the E.L.M.A. Lighting Service Bureau (including 
the engineers attached to the Provincial Bureaux) took an 
opportunity, during a recent conference in London, to make a 
presentation of a case of pipes to Mr. BgAUCHAMP, as 
a mark of appreciation for the help which he had rendered 
in assisting the campaign for better lighting on which the 
Bureaux are engaged. 

Obituary.—Mr. E. J. Cuarx.—We have to record with 
regret the death of Mr. Edward James Clark, of the Hart 
Accumulator Co., Ltd. For some time past he had suffered 
from a painful illness and the end had been foreseen for at 
least some weeks; indeed, reference was made to the matter 
at the annual staff dinner last month. He was 69 years of 
age. Mr. Clark started life in very humble circumstances— 
he was, as a matter of fact, errand boy to a greengrocer at 
Erith—but he rose in spite of this—perhaps, as in some other 
cases, because of it. He early showed an aptitude for engi- 
Deering, served his time in the Dartford district, and subse- 
quently joined the staff of the Electrical Power Storage Co., 
of West Ferry Road, Millwall. He turned his inventive 
genius to account by inventing the Hart accumulator, and in 
1898 he founded the Hart Accumulator Co., Ltd., of Marshgate 
Lane, Stratford, which had a long run of success, as our 
trade readers are aware. He was managing director of that 
company for a long period, and during recent years, in addi- 
tion to being a member of the board, had held the 
position of consulting engineer to the company. We 
note on looking up our records that he was a mem- 
ber of the committee elected at the annual meeting 
of the newly incorporated National Electrical Manu- 
facturers’ Association held at the Hotel Cecil on May 29th, 
1905 (Euec. Rev., June 2nd, i905). He was chairman of the 
London Electromobile Syndicate in 1903-1904, and for a num- 
ber of years was a director of the Tudor Accumulator Co. 
In the early days of the war he founded the London Lead 
Oxide Co., of Gravesend, and remained its chairman until 
his death. For nearly thirty years he had lived at Leyton- 
stone, but he had lived at Lingfield for the past year. His 
wife died in 1912, but he leaves two daughters and an only 
son, Mr. Albert Clark, 43 years of age, who has been associated 
with his father in business for the past 27 years. The funeral 
took place at Ilford Cemetery on Tuesday Mr. A. Clark (son) 
and Captain Clark (brother) were the chief mourners; others 
present included Mr. Palk, of the London Lead Oxide Co., 

td., and representatives of the Hart Company. Wreaths 


, were sent by the directors; staff, and employés of the Hart 


Co., the Canadian Hart Company, and the London L.O. Com- 
pany. 

Mr. H. Basson.—The death took place suddenly, on January 
Ist, at the age of 49 years, of Mr. Henry Basson, electrical 


engineer, who was in business at 32, Station Road, Swinton, 
Lancashire. 


Mr. Leon Gaster.—One of the most familiar personalities 
that it has been our privilege to meet at functions at which 
technical and trade journalists have foregathered during many 
years past has been removed from our midst by the death 
of Mr. Leon Gaster, who passed away on Saturday last, after 
a few days illness, at his residence at Sydenham. Mr. Gaster, 
who was only 55 years of age, was a Rumanian; he came 
to this country from Bucharest as a young man, and was 
foremost among our early enthusiasts for illuminating engi- 
neering. From our own early association with him in those 
days we feel justified in describing him as a pioneer in that 
important department of work. There was much lighting 
work, both electric and gas, which had been carried out in 
a most unscientific way and was really.a great waste, and 
from his standpoint a disgrace. It was retarding proper illu- 
minating development—unfortunately even now a good deal 
still remains. He used every opportunity of bringing the 
errors before the right people, and not only did he build 
up an extensive illuminating engineering practice of his own, 
but he wrote and spoke almost ceaselessly on such matters, 
established and edited the Illuminating Engineer, was founder 
and acted as honorary secretary of the Illuminating Engineer- 
ing Society, was a member of a number of committees ap- 
pointed by the Home Office, delivered Cantor lectures at the 
Society of Arts, was a delegate to various international con- 
gresses, and was ‘oint author of a book on “ Modern IIlu- 
minants and Illuminating Engineering.”” He was always an 
interesting and attractive man: he was active in journal- 
istic matters, but did not always quite agree with the 
electrical point of view—he was an illuminating engineer. 
He has to be credited with being a specialist in one depart- 
ment: he did not fall into the error of some who are jacks 
of all trades and masters of none. The funeral took place at 
Willesden Jewish Cemetery on Tuesday. 
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Financial Section. 


New Companies, Returns of Share Capital, Debenture Changes, Reports of Electrical Companies, 


. 


Companies 
Registered. 


Vickers-Armstrongs,. Ltd.—Registered as a public com- 
pany on December 31st, with a nominal capital of £18,000,000 
in £1 shares (7,000,000 ‘‘A’’ preference, 3,500,000 ‘*B’”’ pre- 
ference and 7,500,000 ordinary). The profits available are to 
be applied (1) in paying a fixed cumulative preferential divi- 
dend of 7 per cent. on the ‘‘A’’ preference shares, (2) in paying 
a fixed cumulative preferential dividend of 6 per cent. on 
the ‘‘B”’ preference shares, and (3) in paying dividends on 
the ordinary shares (subject to reserve). The objects are: To 
acquire and amalgamate all or part of the undertakings of 
Vickers, Ltd., and Sir W. G. Armstrong, Whitworth & Co., 
Ltd., and in particular certain parts thereof. The first direc- 
tors (to number not fewer than 9 or more than 15) are 
Gen. Sir Herbert A. Lawrence, G.C.B., 67, Lombard Street, 
E.C., not more than six persons to be appointed by Vickers, 
Ltd., and not more than four persons to be appointed by Sir 
W. G. Armstrong, Whitworth & Co., Ltd. Solicitors: Link- 
laters & Paines, 2, Bond Court, Walbrook, E.C.4; and Roney 
and Co., 43, New Broad Street, E.C.2. 


Sotophone Co., Ltd.—Private company. Registered 
January 2nd. Capital, £100 in £1 shares. Objects: To acquire 
any patents or inventions of and in relation to accessories for 
telephones or mechanical appliances, &c. ‘The subscribers 
(each with one share) are:—K. Howard, 92, Cannon Street, 
E.C., secretary; Alice Lipman, 92, Cannon Street, E.C., clerk. 
Secretary: E. J. Powell, 92, Cannon Street, E.C.4. 


L. Benn & Co., Ltd.—Private company. Registered 
January 4th. Capital, £500 in £1 shares. Objects : To acquire 
the business of a dealer in electrical, radio and machinery 
supplies carried on by S. Davis at 60, Camomile Street Cham- 
bers, and 16, Bishopsgate Avenue, E.C., as “I.. Penn.”’ The 
directors are :—Mrs. D. Davis, 134, Acre ane, Brixton, S.W.2; 
I. Davis, 134, Acre Lane, Brixton, S.W.2, tobacconist. Regis- 
ee office: 60, Camomile Street Chambers, Bishopsgate, 


Dr, Nesper, Ltd.—Private company. Registered January 
4th. Capital,- £600 in £1 shares. , Objects: To carry on the 
business of manufacturers, erectors, and installers of and 
dealers in wireless, telegraphic and telephonic apparatus, 
machinery, valves, instruments, &c. The permanent directors 
are :—H. Defries, 186, Willesden Lane, N.W.6; M. Seelig, 
40, Kingswood Avenue, N.W.6; S. Harrison, 39, Kingswood 
Avenue, N.W.6. Qualification, £200 shares. Solicitors: Mar- 
tindale, Clark & Co., 23-24, Wormwood Street, E.C.2. 


Teleswitch, Ltd.—Private company. Registered January 
5th. Capital, £1,500 in -5s. shares (2,000 10 per cent. cumu- 
lative preference and 4,000 ordinary). Objects: To acquire 
an invention relating to an improved means of operating elec- 
tric switches. The first directors (to number not fewer than 
two or more than five) are: C. Logan, 26, Heathgate, N.W.11, 
accountant; C. C. Bate, ‘‘ Glendale,’’ Morgan Road, Reading, 
merchant (both permanent). 


Official Returns of 
Electrical Companies. 


Reid Process, Ltd.—Particulars tiled of £50,000 deben- 
tures authorised December 20th, 1927, charged on the com- 
pany’s undertaking and property, present and future, including 
uncalled capital, the whole amount being now issued. 


Telephone Berliner (London), Ltd.—Particulars filed of 
£900 debentures authorised November 25th, 1927, charged on 
the company’s undertaking and property, present and future, 
including uncalled capital, the whole amount being now issued, 


Rangoon Electric Tramway and Supply Co., Ltd.— 
Satisfaction to the extent of £10,300 on April 13th, 1927, of 
debenture stock dated February Ist, 1906, December 22nd, 
= _— 5th, 1913, and January 25th, 1924, securing 


Dividend Results, Transactions in Stocks and Shares. 


_ Electricity Co. of Macclesfield, Ltd.—Capital, £100,000 
in £1 shares. Return dated May Mth, 1927. 80,000 shares 
taken up. £80,000 paid. Mortgages and charges, £30,000. 
Return of allotments made up to November 4th, 1927, shows 
a further. 12,000 shares allotted for cash and fully called up. 


Radio Service (London), Ltd.—Satisfaction in full on 
December 15th, 1927, of debenture dated July 25th, 1927, 
securing £125. 


Farad Electrical Co., Ltd.—V. S. Wright, of Ridgway 
House, 41-42, King William Street, E.C., ceased to act as 
receiver or manager on November 23rd, 1927. Notice filed 
December 24th. 


Kidderminster and District Electric Lighting and Trac- 
tion Co., Ltd.—Capital, £100,000 in 5,000 preference and 
5,000 ordinary shares of £10 each. Return dated July 6th, 
1927. 4,050 preference and 4,700 ordinary shares taken up. 
£87,500 paid. Mortgages and charges nil. 


Sykes & Dyson, Ltd.—Capital, £6,000 in £1 shares. Re- 
turn dated June 11th, 1927. 4,700 shares taken up. £1,480 
paid. £3,220 considered as paid. Mortgages and charges, 
£1,118. 

_Cox-Cavendish Electrical Co. (1924), Ltd.—Capital, 
£5,000 in £1 shares. Return dated June 14th, 1927. 4,344 
shares taken up. £4,344 paid. Mortgages and charges nil. 


J.S.A, Syndicate, Ltd.—Particulars filed of £16,000 deben- 
tures authorised December 19th, 1927, charged on the com- 
pany’s undertaking and property, present and future, in- 
cluding uncalled capital (but excluding the benefit of any 
contracts relating to the hiring of wireless sets entered into 
by the company since October 31st, 1927), the whole amount 
being now issued. 


Carrington & Button, Ltd.—Mortgage dated December 
15th, 1927, to secure £500, charged on 44, High Street, Crewe. 
Holder: Mrs. M. E. Button, ‘ Lyndhurst,’’ Wistaston, 
Nantwich. 


Gilwern Manufacturing Co., Ltd.—Particulars filed on 
December 29th, 1927, of £2,000 debentures authorised Decem- 
ber 17th, 1926, charged on the company’s undertaking and 
sae 2 present and future, the amount of the present issue 
veing £1, 


City Notes. 


Ceara Tramway, Light and Power Co., Ltd. 


Speaking at the recent annual meeting, the chairman (Mr. 
E. H. R. Trenow) said that the profit-participating certificates 
held by the debenture holders had been completely discharged 
during the year. That was considered very satisfactory in 
view of the state of the Brazilian exchange and of the com- 
pany’s very heavy outlay upon new plant and rolling stock. 
An arrangement had been made with the liquidator of the 
company which was the contractor for the electrification of 
the company’s property, and as the result £19,000 was added 
to the reserve, making it £100,000. Although the net currency 
receipts had improved during the year under review, the effect 
of the depreciation in exchange had been to lower the net 
sterling result. The chairman did not think that a continuance 
of the increases in gross receipts could be looked for during 
the current year. After carrying £11,000 to reserve the direc- 
tors recommended an ordinary dividend of 5 per cent., tax- 
free, against 24 per cent. for the preceding year. 


New Issue. 


On January 5th the Buenos Aires Central Railroad and 
Terminal Co. made an offer for sale of 50,000 7 per cent. 
cumulative preferred shares of $100 (Argentine gold) at the 
price of £19 12s. 6d. each (equivalent to 98.78 per cent.). 
The ordinary share capital of the company is $35,000,000 gold 
(about £7,000,000). There are debentures for £1,969,000 and 
10-year notes for £1,000,000 outstanding. The company con- 
trols the Buenos Ayres T.acroze Tramways Co., the Buenos 
Ayres Lacroze Light & Power Co., and the Buenos Aires 
Central Railway. ‘Fhe proceeds of the issue are to be applied 
towards the cost of constructing an underground railway in 
Buenos Aires. The list was to close on January 6th. 
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Ina letter embodied in the prospectus the president of the 
company stated :—‘‘ In respect to both the railway and the 
tramways companies, the equipment is mainly of British 
manufacture, and it is the intention to continue this policy 
in regard to these two companies. The whole of the plant 
and machinery of the new power station in course of con- 
struction for the Buenos Aires Lacroze Light and Power Com- 
pany is of British manufacture. The Terminal Company has 
given an assurance to the purchasers of these shares that with 
respect to the supplying of the equipment which will be neces- 
sary for the operation of the underground railway preference 
will be given to British manufacturers on equal terms.’ 


Edmundson’s Electricity Corporation, Ltd. 

An interim dividend at the rate of 8 per cent. per annum 
has been declared on the ordinary shares. The preceding 
year’s interim dividend was at the rate of 6 per cent. per 
annum. 

Stock Exchange Notice. 

The undermentioned have been ordered to be officially 
quoted :— ; 

Perak River Hydro-Electric Power Co., Ltd.—25,000 ordinary 
shares of £1 each, fully paid, Nos. 331,238 to 356,237. 


British Columbia Electric Railway Co., Ltd. 
The dividend for the half-year ended December 31st has 
been declared on the 5 per cent. cumulative perpetual prefer- 


ence stock. 
_ Allen-Liversidge, Ltd. 


A dividend of 5 per cent. actual (as last year) has been 
declared on the ordinary shares for the half-year ended October 


3ist last. 
Chile Telephone Co., Ltd. 
An interim dividend at the rate of 6 per cent. per annum, 
free of tax, has been declared on the ordinary shares (as 
last year). 


Brazilian Traction, Light and Power Co. 

A quarterly dividend of 13 per cent., payable on March Ist, 
has been declared on the ‘ordinary stock. It is announced 
that the board has thus placed the stock on a 7 per cent. basis, 
as against the present 6 per cent. 

At a special meeting in Toronto last week the shareholders 
approved resolutions to increase the capital from $120,000,000 
to $200,000,000 and to divide the ordinary stock into 7,600,000 
shares of no par value. 


South-Eastern Power and Light Co. 
A quarterly dividend of $0.25 per share is being paid on 
the common stock. 


Great Northern Telegraph Co., Ltd., of Denmark. 


The directors propose to issue new shares to an amount of 
£500,000, which will be ceded to a trust company. The latter 
will issue to the shareholders of the Great Northern Co. its 
shares to the extent of £450,000—equivalent to one £3 share 
for each £10 share of the Great Northern Co. now held. The 
scheme will come before a meeting of shareholders shortly. 


Cable and Wireless Services. 

The Eastern and Associated Telegraph Companies and Mar- 
coni’s Wireless Telegraph Co., Ltd., have made the following 
announcement :—‘‘ Sir William Plender, on behalf of the 
Eastern and Associated Telegraph Companies, and Sir Gilbert 
Garnsey, on behalf of Marconi’s Wireless Telegraph Co., Ltd., 
have been asked to co-operate with a view to making a joint 
report for submission to their respective boards as to a possible 
arrangement in the joint interests of the respective companies. 

(Signed) INVERFoRTH, 

Chairman, Marconi’s Wireless Telegraph Co., Ltd. 
** J. DENISON PENDER, 

Chairman Associated Cable Companies.” 


Indian Company. 

Tata Power Co.—The revenue for the year ended June 30th 
last was Rs.13,68,234, of which Rs.6,21,579 was from electric 
power supply. After meeting the expenditure there is a deficit 
of Rs.15,73,917, which, added to the debit brought forward, 
makes a total of Rs.53,75,068. The company reached a revenue- 
earning stage in April last when two generating sets were 
put into operation. Our Indian Correspondent reports that 
the construction of the dam has proceeded steadily. The dam 
is now 120 ft. high, and is to be raised the remaining 36 ft. 
during the present working season. The tunnel, 2} miles 
iong, has been completed and put into service. Two of the 
five pipe lines are now in use, and 80 per cent. of the work 
on this section has been completed. Supply has been com- 
menced to the railways, tramways and mills of Bombay. Con- 
struction is proceeding on the other three main generators, 
and a large portion of the plant, transformers and switchgear 
is ready for service. Two transmission circuits from the power 
house at Bhira to Bombay have been completed, and con- 
struction of the third line is in hand. All equipment for 
the distribution of power in Bombay to the various consumers 
has arrived and installation will soon be completed. The re- 
ceiving station at Kalyan for supplying the G.I.P. Railway. 
and industrial load at Kalyan and Thana has given complete 
satisfaction. 


THE ELECTRICAL REVIEW. 18 


Stocks and Shares. 


Monpay EVENING. 

THe end of a twenty-one day. account always results in a 
certain amount of profit-taking and is invariably a drag on 
business. The week under review was no exception to the 
rule, although the undertone was quite sound. Monday saw 
the beginning of dealings for the end-January Account, and 
a much more active atmosphere was manifest. Gilt-edged 
stocks were inclined to lose some of their recent strength and 
to be, on the whole, on the tired side. It is generally known 
that several new gilt-edged issues will shortly make their 
appearance, and this fact, coupled with a less optimistic feel- 
ing as to an early downward movement in the Bank Rate, 
has tended to bring about a soniewhat dull state of affairs. 

There has been more animation in the foreign bonds, 
especially amongst the better class Reparation” loans. 
Mexican Government bonds have again been in speculative 
demand, a not unnatural result of the present Mexican Govern- 
ment’s attempt to improve the credit of Mexican securities 
generally. Most of the speculative business during the last 
week was again confined to the industrial market, al hoo the 
Bulls did not have it quite so much their own way as usual, 
with the result that there was a certain irregular tendency, 
with the more prominent of the speculative favourites oscil- 
lating in a truly hectic manner. The rubber market was again, 
on the whole, inactive. There is undoubtedly a much more 
—_ feeling about that the commodity has taken a defi- 
nite—if slow—turn for the better, which is resulting in a 
certain amount of buying for locking-up purposes of the shares 
of the better class producing companies. 


Home Rails. 


The Home Railway Market opened the week in a fairly 
cheerful mood, although afterwards developing a somewhat 
erratic tendency. As regards the Electric Railway Group, there 
are price alterations to record in every instance. Metropoli- 
tans, after fluctuations, have dropped the whole of their pre- 
vious week’s spectacular rise, and are now no better than 70, 
a drop of almost 8 points from the highest. Districts at 67} 
shed a point in sympathy, and Underground ordinary eased 
to 20s. 6d. on a little end- account profit taking, afterwards 
recovering to 2ls. 3d. for the ‘‘ New Time.’ The income 
bonds are a point higher at 109. The report of this company 
is due in three or four weeks, and the market anticipates an 
upward tendency in the shares between now and then. 


Electricity Supply. 


The general lack of price movement is clearly illustrated in 
our home electricity prices, there being only three alterations 
to record, i.c., a 6d. rise in Brompton and Kensington, St. 
James’ and Kensington and Knightsbridge ordinaries. Whilst 
on the subject of the London Electric Group it may be of 
interest to point out that the yields shown in our table are 
those obtainable after 1931, when, under the London Elec- 
tricity Act (1925) ordinary dividends are reduced to 7 per cent. 
per annum. Until that year dividends are on a higher basis, 
ae the yields, until then, will (at present prices) be as 
follows :— 


City of London... ... 6138 4% 
Kensington & K. 641% 
London Electric tas 612 2% 
St. James’ 620% 
South London ... ...  ... 614 8% 
Westminster... 618 0% 


It is not possible to give the yield on either County of 
London or Metropolitan Supply, as both these companies have 
areas outside the control of the London Act which are con- 
sequently not restricted as to the dividend. The usual invest- 
ment business has taken place in the provincial bulk supply and 
distribution companies without, however, affecting prices in 
the majority of cases. Electric Supply ordinary are slightly 
better at 35s., as are Newcastles at 23s, 6d. The preference 
shares of this group have, collectively, shown a harder ten- 
dency on investment demand. Edmundson’s at 46s. failed to 
respond to the increased interim dividend of 4 per cent. against 
3 per cent. for the previous year. Isle of Thanet ordinary 
at 20s. and the 6 per cent. participating preference at 22s. 6d 
have been in small demand in anticipation of a considerably 
better showing for 1927 as against the 1926 when the ordinary 
received 3 per cent. Between 5 per cent. and 6 per cent. is 
expected, and as the preference participate after the ordinary 
receive 6 per cent., they would appear to be in sight of an 
excess dividend in the near future. Lanelly at 14s. 9d. have 
been in inquiry, also Chiswicks at 50s., and Scottish New 
at 26s. Shropshire ‘‘A’’ and “B” have been asked for on 
the announcement that the company is promoting a Bill in 
the present session of Parliament to extend its area of 
supply and to increase its capital and borrowing powers by 
£1,500,000. 
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Overseas Electrics. 


Foreign and Colonial Electrics in which would-be investors 
appear to see more scope for capital appreciation than in the 
home concerns have again shown animation. Active business 
has to be reported in Atlas Light and Power, the 6 per cent. 
debenture now being 1034. Victoria Falls ordinary in the 
neighbourhood of 65s. have been in demand. The new East 
African Power 7 per cent. preference are better at 9d. premium, 
and both Calcutta and Madras Supply ordinary were in small 
inquiry. Mexican Light preference and first bonds retained 
their rise of the previous week, with the common a point 
higher at 684. Quite active business has also taken place in 
the 4 per cent. cumulative second $5 preference, which are 
now 58s. 9d. for the $5 share. Tokio Electric 6 per cent. 
debenture were fairly active at 93, as also were Whitehall 
Electric Investments 74 per cent. preference at 21s. 6d., both 
being a little harder for choice. 


Tramways. 


Brazil Traction common have shed 1} points, the company’s 
announcement to raise the dividend from a 6 per cent. to a 
7 per cent. basis as from January Ist failing to arouse much 
interest. The speculative interest which has been manifest 
in this share for some months past appears to have almost 
* entirely abated and market opinion as to the future trend 
of prices is very divided. Some quarters consider that 
once the shares are actually sub-divided the upward movement 
will again continue, while others express the view that the 
company’s present position and prospects, for some time to 
come, are already well discounted. The preference are 182. 
Barcelonas received a certain amount of support, and are 
better at 70. Mexican Trams common, after a little initial 
weakness, succeeded in retaining their rise of the previous 
week, and closely practically unchanged. The junior securities 
of the British Columbia Electric Railway Co. displayed their 
usual activity, recording a rise of 4 in the preferred and 44 in 
the deferred. The new deferred shares, nil paid, were a strong 
market at 18s. 6d. premium. The 44 per cent. debenture gained 
a point on 834. Of the lesser known foreign tramway com- 

anies, a feature has been the sharp rise to 9s. 6d, in the 

eara Tramways £1 ordinary. On the current dividend of 
5 per cent. tax free the yield is still nearly 10 per cent. clear. 


The 5 per cent. debenture stock hardened to 533. Of Brazilian’ 


companies, Paras at 3s. 10d. and Pernambucos at 7s. were 
dealt in. Calcutta Tramways ordinary were in inquiry on 
the persistently good traffic receipts. The present price is 
2is. Anglo-Argentine Tramways securities were again un- 
changed. Lancashire United Transport ordinary were a shade 
off at 7s. 9d., with the income debenture better at 65. There 
was a little more inquiry for the London Suburban and the 
London United Trams ordinary and preference shares, without, 
however, affecting the prices in either case. 


Cables and Wireless. 


Animation in the Wireless Section and a dropping tendency 
elsewhere was again the order of the day in the telephone 
and telegraphic market. Marconis fully maintained their repu- 
tation for erratic movement by adding no less than 8s. 9d. 
to the price, business being done as high as 51s. Persistently 
large scale buying has been in evidence, and ‘‘ house ’’ gossip 
has it that this buying is on behalf of some of the cable 
companies Marconi Marines have also achieved a record level 
for recent years, touching over 38s. Canadian Marconis, 
although showing activity, have moved within narrower limits, 
and are practically unchanged at 16s. Movement in the cable 
companies proper, as will be seen by our list of prices, was 
distinctly patchy. Anglo-American, Eastern Extensions, Great 
Northern and Western Telegraph have all shed } point, 
whilst Eastern Telegraph ordinary are no less than 5 points 
down. On the other hand, there is not one price improve- 
ment to record. 


Manufacturing. 


Shares of the Electrical Equipment group showed no definite 
trend one way or the other. General Electrics for no apparent 
reason were inclined to dullness, whereas Metropolitan-Vickers 
and Siemens met with a fair amount of support, and have 
both firmed up at 30s. 6d. India Rubber, Gutta Percha at 
14s. have been a good spot. It is believed that this company 
will shortly benefit by the addition of new blood to the board. 
Both Westinghouse Brakes and Consolidated Signals met with 
a good amount of profit-taking. and lost some of their recent 
gains, closing the week at 33s. and 47s., respectively, a drop 
of some 3s. in both cases. Edison Swan 4s. ordinary have 
again been in inquiry, the price now being 11s. 6d. Johnson 
and Phillips at 51s. 6d. were on the dull side. In the Tron 
and Steel group, Babcock & Wilcox have been active, without, 
however, affecting the price on balance. Buell Combustion 
at 33, Guest, Keens at 38s. 6d., and Corys at 55s. 6d. all have 
increases to their credit. Pease & Partners are almost 2s. up 
at 8s. 6d., and Vickers have advanced to 11s. 9d. British 
Aluminium have continued their upward movement of the 
previous week, now heing 5s., showing a yield of only 4 per 
cent. on last year’s distribution (10 per cent.). A return to 
the 1925 rate of 124 per cent. is looked for. Telegraph Con- 
structions in sympathy with things telegraphic shed a point. 
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Share List of Electrical Companies. 


HomE ELEctTRIcITY COMPANIES. 


Dividend. Price Rise 
Non, ——_— Jan.9 or Yield. 

: £ 1925. 1926. 1928. fall. p.c. 
Bournemouth and Poole 1 14+ 60/6 41210 
Brompton Ordinary ... 1 10 8 25/- +64. 512 0 
Charing Cross Ordinary... 1 6 5178 

do. do. 44% Pref. 1 4 44 #176 — 5 210 
ws 1 122 25/6 — 5 910 
City of London 1 10 80/- 413 4 

do. do. Pref. ... 1 6 6 — 544 
Clyde Valley ... ze 1 8 8 82/- _ § 00 
County of London 1 418 8 

do. do. 6% Pref.... 1 6 6 23/-xd — §44 
Edmundson’s Ordinary 1 8 10 45/- - 4 811 

do. 7% Pref. 1 7 7 36 — 5 910 
Elec. Supply Corporation ... 1 ll ll 33/9 — 610 0 
Kensington Ordinary 8 26/- +64. 5 7 8 
Lancs. Light and Power ... 1 27/- 5ll 1 
London Electric = 1 10 84 36 — 5 910 

do. do. 6% Pref. 5 6 6 53 - 511 8 

Metropolitan ... ote 1 ll 8 80/- — 418 4 
do. 43% Pref. 1 44 — 5 8 6 
Midland Counties ... oe 1 6 6 24/- — 5 010 
Newcastle-on-Tyne Ordinary 1 7 5 23/9 — 4483 
do. 5% Pref. 1 5 5 17/6 _ 514 8 
do. 1% Pref. 1 7 7 5/- — 512 0 
Notting Hill 6% Pref. = 10 6 6 10jxd  — 611 7 
North Met. Elec. 6% Pref. ... 1 6 6 22/6 — § 6 8 
St. James’ and Pall Mall ... 5 1% 8 26/6 +64. 5 5 8 
South London... ... 1 236 — 5 910 
South Metropolitan Pref. ... 1 7 7 14 oo 630 
Urban Ordinary a. ae 1 7 7 4 +& 3814 4 
do. 6% Pref. ... 1 6 6 lé& — 513 0 
Westminster Ordinary one nae 1 15 8 25/6 — 5 910 
. Whitehall Elec, Invst.74% Pref... 1 7) 7h 21/44 — 704 
Yorkshire Elec. 1 8 8 82/- 500 
HoME Rats. 
Central London Ord. Assented ... Stock 4 4 72 i 6h 1 
Metropolitan ... 5 3 70 459 

do. District 34 34 674 5 3 8 
Underground Electric £1 Nil 21/- 186 

do. do. Income - Bonds 6 6 109 +1 510 1 

TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. Stock 6 6 934 _ 6 8 4 

do Def. 233 —+4+ 664 
Automatic Telephone 1 3 610 46/3 466 
Chili Telephone 5 6 318 3 
Eastern Extension ... 10 10 144 —+4 “1711 
Eastern Tel. Ord. oe Stock 10 10 140 — **7 210 
Globe Tel. and T. Ord. ov om 10 10 143 _ 615 7 

do. do. Pref. 6 6 104 5 46 
Great Northern Tel. 10 2 20 403 418 9 
Indo-European ooo 10 35 615 
Marconi ... 10/- Nil, 5 50/- +8/99 200 
Marconi-Marine wae 1 74 83 36/3 +6/38 416 7 
Oriental Telephone Ord. .;. ioe 1 12 12 50/- — 416 0 
United R. Plate Tel. ... one ws 5 8 8 10 +4 % 00 
Western Telegraph ... .. 10 10 10 134 8s 

HOME AND FOREIGN TRAMS, &c. 
Anglo-Arg. Trams First Pref. ... 5 3ixd — 7168 

do. do. 2ndPref. ... 5 6 6 8ixd — 800 

do. do. 5% Deb. ... Stock 5 5 754 _ 612 5 
British Electric Traction Def. Ord. 500 

do. do. 8% Pref. Ord. v6 7 8 1244 - 68 6 
Brazil Traction wee shes -. 100 5 6 2224 —14 214 0 
Brit. Columbia Elec. Rly. Pee. ... Stock 5 5 944 +1 5 510 

do. do. Preferred... ,, 64 1524 +4 420 

do. do. Deferred ... 8 1924 +44 4300 

do. do. 43 834 +1 5 110 

. London & Sub. Trac. 5% Pref. ... 1 Nil Nil 8/- 
London United Tram Deb. .. Stock 4 4 554xd  — 7492: 
Mexico Trams, 5% Bonds ... ~~ 5 5 719 _ 43 
Mexico Light Common _... +» 100 Nil Nil 69 +1 

do. Pref... ae 100 Nil Nil 80 +1 

do. Ist Bonds ... = 5 5 814 +1 650 
Yorkshire (West Riding) ... ts 5 —_ 7/6 _ 

MANUFACTURING COMPANIES. 
Babcock & Wilcox ... . 1 13 13 3k — 43 4 
British Aluminium Ord. ... 1 124 10 50/- 400 
British Elec. Transformer nd. 1 7 7 18/3 a 713 6 
British Insulated Ord. ove oon 1 15 15 4t5 _ 814 0 
Brush Ord. use ose ees 1 10 10 30/- _> 613 4 

do. | 64 8/-xd —. 5 9 5 
Crompton Parkinson Pref. Ord. ... 1 16/6 
Edison-Swan ... 4/- 10 10 10/- 400 

do. 5% Deb. ... . Stock 5 65 88xd — 518 6 
Electric Construction 7 1 10 7 25/- — 600 
Enfield Cable Pref. ... 1 74 23/9xd  — 6 60 
English Electric 1 WNil Nil 9/6 

o. Pref. 1 6 12/6 

Gen. Elec. Pref. 1 24/- 8 4 
Ord. a 33/6 470 
do. 44% Pref. 5 43 
India-Rubber ... 1 5 =Nil 13/9 
Johnson Phillips 1 17% 12) 51/9 41510 
Met.-Vickers Ord. 1 8 30/- _ 5 6 8 
do. Pref. 2 8 8 2% — 648 
Siemens Ord... ... 1 7 -80/- 5 0 0 
Telegraph Construction 122 10 1 234 —1 % 20 


* Dividends paid free of Income Tax. 
+ 4% of which was Tax Free. 
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New Accommodation at West Ham. 


Spacious Offices and Showrooms on the Present Site. 


N a site covering nearly an acre of land on the main 
Romford Road, at the corner of Vicarage Lane, the 
Corporation of West Ham has decided to erect new 

offices and showrooms for its Electricity Department. The 
building, when completed, will form an imposing structure 
on this important thoroughfare, with a frontage of 129 feet to 
Romford Road, and 293 feet in Vicarage Lane. The main build- 
ing will be 45 feet above ground level, and will comprise three 
storeys and basement. The accompanying reproduction of the 
urchitect’s drawing will convey an idea of the finished 
premises. 

The present accommodation on the same site is both inade- 
quate and inconvenient, and therefore the borough engineer 
submitted plans, &c., of the propesed new premises to the 
Electricity Committee. After careful consideration the Com- 
mittee recommended the approval of the plans and estimates, 
and the question of providing the necessary money therefor 
was referred to the Finance Committee. 

The plans have been prepared to obtain full advantage of 
the surroundings, so that when completed the building will 
give a dignified effect to this important corner site. The 
principal elevations will be carried out in multi-coloured facing 
bricks with massive Portland stone base and dressings. The 
walls, floors and roof throughout will be constructed of fire- 
resisting materials. Roman mosaic paving will be laid to the 


private arc shop, wiremen’s and jointers’ rooms, public lighting: 
department, mains shop, and a transformer chamber. At the 
rear of the main building, on the ground level, with entrances 
from Vicarage Lane, will be situated the store building, work- 
shop, &c. The first and second floors will be devoted mainly 
to offices. On the second floor there will be a staff dining room 
844 ft. o! 243 ft., and beyond the dining room will be the 
servery, kitchen, scullery, larder, stores and kitchen lavatory. 
The dining room and kitchen will also be used in conjunction 
with the showroom for demonstration purposes as showing 
oo cooking in actual use for everyday purposes on a large. 
scale. 

In the basement, separate storerooms will be constructed 
for the showroom and borough treasurer’s departments. The 
remainder of the basement will be utilised for stores, coal and 
heating apparatus. On the Vicarage I.ane frontage a useful 
road widening will be effected by setting back the new build- 
ing, which will increase the width of the road by some 9 ft. 
for practically the entire length of the front. 

The plans of the proposed offices and showrooms were pre- 
pared by the borough engineer, Mr. W. | .ionel Jenkins, M.A., 
M.Inst.C.E., with Mr. Arthur Roe, A.R.I.B.A., as assistant 
architect, and Mr. E. W. Salcombe, O.B.E., as assistant 
quantity surveyor. The Corporation has accepted the tender, 
amounting to £63,367, of Messrs. A. E. Symes, Ltd., for carry- 
ing out the work, and a commencement was made with the. 
first section of the contract in November. 
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Proposed New Showrooms and Offices for 


floors of the vestibule entrance hall and principal corridors, and 
* Terrazzo "’ flooring to other corridors and lavatories through- 
out. The floors of the showroom, demonstration halls, elec- 
trical engineer's private office, and other principal rooms will 
be laid in oak block flooring. The principal staircase will 
constructed in artificial stone, with non-slip treads and oak 
handrails. Hot-water apparatus, in conjunction with electric 
radiators, will be installed for heating the building throughout. 
The buiiding will, of course, be lighted solely by electricity. 

On the ground floor the building will have a_ principal 
entrance for the public at the corner of Romford Road and 
Vicarage Lane. ‘This entrance will lead through a vestibule 
into the showroom, 40 ft. by 27 ft., with display windows on 
either side of the entrance. The showroom wjll be provided 
with a counter for the public, behind which there will be 
a staircase to the stores in the basement for the use of the 
staff. There will also be a pay-window in the showroom for 
the borough treasurer's department so that consumers may 
pay their accounts when visiting the showroom. I eading from 
the showroom there will be a corridor to the demonstration 
halls. These halls, one of which will be 28 ft. by 26 ft., and 
the other ahout 15 ft. by 26 ft., will he used for display and 
lecture purposes; the corridor will continue through and con- 
nect up with the staff entrance in Vicarage Lane. On the 
other side of the showroom there will be another corridor 
leading to the main entrance hall from Romford Road, and 
to the borough treasurer’s clerk’s office and a waiting room. 
Across the hall the corridor will continue to the sales depart- 
ment, a large office, and other offices. 

main entrance to the offices will face Romford Road, 

and will form a central feature in the elevation on this 
frontage. 

On the ground floor will be situated the meter-repairing 
and testing rooms, meter inspectors’ office, goods entrance, 


~ 


the West Ham Electricity Department. 


Development Propaganda. 


The ‘‘ West Ham Electric Supply Gazette ’’ continues to be 
a useful vehicle of propaganda in the county borough. The 
last two issues received from Mr. F. W. Purse, the engineer 
and manager of the Electricity Department, deal respectively 
with the domestic and industrial applications of electricity. A 
foreword in the former announces that the Department not 
only supplies electricity but also advises consumers and pros- 
pective consumers on electrical matters and sells all kinds of 
appliances. An illustration of the present showroom appears. 
Although this is a well-arranged building, its inadequacy is 
emphasised by contrast with the handsome building depicted 
above. Other pictures show typical electrical installations in 
use in the district. The kitchens which are illustrated exem- 
plify the economy of space rendered possible by the adoption 
of electrical apparatus. The new domestic tariff is fuily ex- 
plained and the scale which is set out shows that West Ham 
consumers are very favourably situated. Every conceivable 
use of electricity in the home is mentioned and then full 
particulars appear of the Department’s rental scheme for elec- 
trical installations. This is designed to embrace the smallest 
dwellings up to those of a fairly large nature, i.e., from three 
to sixteen points. The quarterly charges are very reasonable 
and the installations may be purchased outright hy the paying 
off of the outstanding balance of the cost. A page is devoted 
to ‘‘ What one unit of electricity will do.’’ and the publication 
contains several views of domestic electrical interiors. 

e power number of the “ Gazette ’’ contains illustrations 
showing the use of electricity in a number of local industries, 
such as soap-making, rubber production, hook-binding, con- 
fectionery, button-making, &c. Industrial West Ham reaches 
out in many directions, as is seen from a list of nearly a 
hundred different classes of goods produced in the district 
which appears in the publication. 
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Electric Storage Batteries. 


Their Relation to Modern Electric Lighting and Power Supply Systems. 
By E. C. McKINNON, M.I.E.E. 


(Ertracts from paper read before the InsrrruTion or 


HERB have been no recent changes of any importance 
in design, or material. Clear Duroprene has re- 
cently been proposed by the Post Office as the coating 

for all telephone-battery containers; it is essentially chlori- 
nated rubber in a solvent, and forms a skin on the wood 
impervious to acid, though all the more so if served with a 
coat of shellac varnish. The Post Office has developed an 
ingenious method of grouping the plates in small units, which, 
if unorthodox, so far has not brought about the complications 
that might be feared, small groups of positives being bolted 
to small groups of negatives in adjacent cells, with no inter- 
connection of the positive groups in the one cell, Provided 
care js given to the bolted connections, the Post Office engi- 
neers have found no irregularities between groups in the same 
cell. As the groups are easy to handle they can readily be 
dismantled, rearranged, or added to, if it is intended to in- 
crease the battery capacity. 

The water necessary to make good the loss of electrolyte 
through evaporation and electrolysis is the chief source of 
impurities introduced into a battery, which lead to abnormal 
open-circuit losses. The device illustrated in fig. 1 has been 
developed as a quick means of testing at sight: its operation 
y sti on the fact that pure water is almost a non-conductor 
of electricity, whilst the impurities commonly present in it 
which have a harmful effect on accumulators make the solution 
conductivity vary within limits with the amount of a given 
impurity present. Two platinum electrodes are so arranged 
that when at a predetermined difference of potential they are 
immersed in a natural water containing 0.001 per cent. of 
chlorine, they will pass a current of 100 mA, which will be 
indicated to that extent on the milliammeter. Distilled water, 
if pure, will induce only slight movement of the milliammeter 
needle. Natural waters containing an objectionable amount 
of impurity will deflect the needle beyond the 100 mA mark, 
even though the impurity be something other than chlorine. 

Many devices have been proposed in the past for preventing 
the dispersal of acid-laden gas bubbles rising from the cells 
towards the completion of a charge. 

The British Post Office Telephone Department, whose tech- 
nical staff has taken a very prominent part in the development 
of-large stationary batteries, is the largest user in this 
country of an anti-spray film, and has standardised a quality 
of paraflin oil marketed as ‘‘ Blancol.’’ Satisfaction depends 
upon the kind and purity of the oil used; oils other than 
pure petroleum are liable to form a bitumistic sludge. In the 
case of telephone batteries in this country its use has brought 
about a very striking saving in (a) distilled water required to 
make good the evaporation; in 1922 at the large and small 
exchanges in the City of Birmingham the saving in distilled 
water and labour amounted to £150 a year; (b) building costs, 
as the absence of acid in the air does away with the need for 
enclosing the battery in a special room; in fact, the use of the 
oil permits the secondary cells to be placed in the same room 
as the telephone switching-plant and operating-rooms. 

The utility of the anti-spray film extends to stationary bat- 
teries in general: under ordinary conditions with an anti- 
spray film the level of the electrolyte is not lowered more 
than 1 in. per annum, excluding the effects of electrolysis 
through excess charging; the cost of the oil is small in propor- 
tion to the saving effected, being approximately 1s. for every 
500 sq. in. of cell surface. The chief disadvantage of oil as an 
anti-spray film is that it becomes opaque in dusty locations 
and through impregnation of the expander introduced into the 
active material of modern negative plates. Rather than sacri- 
fice the advantages of the oil film the Post Office has placed 
an embargo on the use of expanders in the material. This 
stipulation may react on the useful life obtained from the 
plates, but this is a point which can only be decided by 
experience. 

Short first-charge batteries —An advance in manufacture 
beneficial to contractors and users is the development of the 
short first-charge battery. It has always been recognised that 
any initial charge on site is required essentially for the nega- 
tive plates, as a properly formed positive will not lose its 
charge or sulphate appreciably merely by immersion in sul- 
phuric acid. If during manufacture, after reduction from 
litharge to spongy lead, the negative material is exposed to 
the atmosphere, oxidation takes place. When this oxidised 
negative material is immersed in sulphuric acid, sulphation 
takes place for some time, as is evidenced by a fall in specific 
gravity of about 50 to 60 points in 12 hours, even if the initial 
charge is commenced immediately after the acid is filled in. 
By ae the negatives in inert gases immediately after the 
process of reduction, oxidation of the active material is averted, 
and the initial charge can be completed in 15 hours, provided 
the plates have been kept bone-dry during the period between 
manufacture and installation, and that charging commences 
after the cells are filled with electrolyte. Fig. 2 shows charac- 


teristic curves of the fall and rise of the specific gravity of the 
clectrolyte during the initial charge of cells fitted with ordinary 
negatives, and alternatively with short first-charge negatives 
Experience has shown that under this process negative plates 
can be prepared thoroughly stable in aomaer and having a 
normal life; also that the plates are not spoilt if allowed to 
become dump, but merely revert to ordinary negatives requir- 
ing the normal initial charge. 
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Curves. 


Fig. 1.—Electrolytic 
Water Tester. 


Tests.—There is still no British standard for storage-battery 
tests. The following notes are offered for consideration in 
drawing up conditions for acceptance tests :— 

(1) The battery should first be fully charged. 

(2) A discharge for ampere-hour capacity should follow. 

(3) The battery should then be recharged. 

(4) A second discharge should follow to determine the 
efficiency. 

Jach discharge should be taken at the same definite rate; 
(a) for a definite time, at the end of which the voltage per cell 
should not be below a specified minimum; this method is 
recommended, or (b) to a definite ‘wee voltage per cell, in 
which case the duration of the discharge should not be less 
than a specified minimum; this method is satisfactory, but 
(a) is preferable; under method (b), provided the specified 
minimum period has been run, the discharge should be stopped 
when any one cell falls to the definite final voltage. 

The percentage ampere-hour efficiency would then be— 


Ah output on second discharge 
= — 100, 


“Ab input on previous charge 
and the percentage watt-hour efficiency would be— 
Average V on second discharge 


Ah Effic. % X 


Average V on previous charge 
Special applications.—The applications of storage batteries 
are innumerable, some of the more important being outlined 
in the paper. The installation at the Bankside station of the 
City of London Electric Lighting Co., Ltd., is a novel appli- 
cation for stand-by purposes. Practically the whole of t 
auxiliary plant at the generating station is electrically driven 
by d.c. motors; it was therefore an advantage to obtain the 
works power supply from the three-phase plant through motor- 
convertors, and to ensure continuity by installing a battery 0 
sufficient capacity to maintain the station power for approx? 
mately 1 hour. The common method of keeping the battery 
in a healthy condition by periodically discharging and re 
changing it did not appeal to the Company owing to 
ibility of an emergency arising when the Latteay was fully 
ischarged, and a system designed by Mr. Eustace Thomas 
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thor was adopted. The whole of the essential sta- 
ee are soaneeiel to an auxiliary section of the bus- 
pars, normally fed from the majn busbars through reverse- 
current circuit breakers; the battery floats across the station 
power busbars and is maintained in a full condition by a con- 
tinuous charge supplied by a small trickle-charge booster, the 
amount being regulated by a governor operating in conjunction 
with an end-cell regulating switch. In the event of the failure 
of the main supply voltage the battery immediately attempts 
to feed the main supply busbars through reverse-current cir- 
cuit breakers, which at once open, leaving the battery on the 
station power busbars; the automatic end-cell pt 
switch then comes into operation, switching in cells as requires 
to maintain the necessary busbar voltage. During the re- 
charge following an emergency, an attendant stands by to cut 
the booster out of circuit and throw the battery direct on to 
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Fig. 3.—Auxiliary Plant Stand-by Battery Connections. 


the auxiliary plant busbars should an emergency arise during 
the recharge; at all other times the battery is strictly auto- 
matic. Fig. 8 shows diagrammatically the main connections. 

Methods of Charging.—A valuable report* issued by the 
Institute of Agricultural Engineering has demonstrated that, 
with judicious selection of site and apparatus, wind motors 
can be relied upon with confidence, with limitations. For a 
full 12 months the batteries at the Burghfield telephone ex- 
change have been charged by a ‘‘ Ventimotor,”’ supplied by the 
Patent Lighting Co., Ltd., of London, without any exterior 
aid, and Post Office engineers are extending their use of this 
type of charging apparatus to further rural telephone sub- 
stations. 

The maintenance procedure consists in switching on the 
fully-charged battery to the exchange, and the discharged bat 
tery to the ‘' Ventimotor,”’ which then charges the discharged 
battery over a period of time corresponding to the wind 
velocity. As soon as the battery is fully charged the operation 
panel causes the generator to be disconnected and some form 
of load, e.g., an electric fire, is left in circuit with the gene- 
rator until it is desired to charge the second battery. 

The “ roundabout ” system of automatic charging has been 
developed by the Austin Lighting Co., Ltd., of Banbury. One 
cell at a time is charged by a small motor-generator con- 
nected by a drum-type controller rotated by gearing. ‘The 
movement from one cell to the next is controlled by the gear 
ing and is, in reality, a function of the number of revolutions 
of the motor-generator, but as this runs at a practically con- 
stant speed it becomes a more or less definite time-limit. By 
means of two shunt regulators, two separate charging rates 
corresponding to the normal and equalising rates are predeter- 
mined. The ratio of the gearing can be altered, but it is 
normally set to be sufficiently long on one stop to charge the 
cell fully. While the cell is on charge, a moving-coil relay 
corrected for charging rate is connected in parallel with it or 
with the dynamo charging it. When the cell attains an 
almost fully-charged condition, this relay makes contact and 
trips, through a thermostatic catch, a shunt field switch which 
inserts a further bank of resistance of a value adjusted by the 
second shunt regulator. This cuts down the output of the cell 
generator to the lower predetermined figure at which the cell 
continues to be charged until the time limit has expired. 

en, with a quick action, the controller moves round to the 
next cell, and at the same time the main brush, passing over 
4 series of contacts, momentarily energises a pull-in coil which 
re-sets the shunt field switch. The system has distinct points 
in its favour when it is very essential that the total battery 
voltage should remain constant for the whole period of charge 
or discharge. At Waverley station, Edinburgh, where the sys- 

™m is in operation, the voltage variation across the whole 
battery is about 0.35 volt on 16 volts; the motor-generator has 
an output of 180 watts. 

For the maintenance of batteries strictly reserved for stand- 
by work, a method has been devised based upon the theory 
that if the open-circuit losses are compensated for at the same 
tate as they take place the condition of the battery will 


* Exec. Rev., June llth, 1926. 
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undergo no change. It may be taken as a basis that the trickle 
charge will in no case exceed 4 per cent. of the ampere-hour 
capacity of the battery at its 10-hour rating spread con- 
tinuously over 24 hours. Thus the trickle-charge rate for a 
1,000-ampere-hour battery will not exceed 1.7 amperes, an: 
more generally the rate will be 0.5 to 1.0 ampere. The essen 
tial point is that the rate should not be so great as to cause 
any gassing, but should be sufficient to prevent any gradual 
falling-off in specific gravity. 

Battery Supply and Demand.—Vast quantities of lead are 
used annually in this country for accumulators of all sorts; 
figures supplied by the Associated Lead Manufacturers, Ltd., 
of london, are as follows :—- 


Tons. 
Total lead consumed during 1926. ... 947,000 
Vor cables ... 80,000 
For storage batteries wet 17,000 


In spite of a world production amounting to about 1,600,000 
tons, the existing mines are said to be barely able to supply 
the demand. This somewhat pessimistic outlook is only intro- 
duced here to indicate a problem with which battery de- 
signers may be faced in the very distant future, and also as a 
warning note of the undesirability of throwing away unneces- 
sary metal in the attainment of mechanical ruggedness out 
of all proportion to actual requirements. 

The queasy of sulphuric acid used in accumulators in this 
country may be of interest; the figures have been supplied by 
the National Sulphuric Acid Association :- 


Year. ‘Tons of 70 per cent. acid. + 
1926... ; 6,965 


For the greater part of the war period, lead was controlled 
at £30 per ton; subsequently the price soared to a maximum 
of £52 7s. 6d. in 1920, and the lowest price since then was 
£19 in 1921. The price of lead automatically fixes the price 
of lead oxides at an increase of about £13 per ton. The nor- 
mal post-war price of antimony has been about £75 per ton. 

There —— to be a healthy world demand for new bat- 
teries : no doubt numbers of batteries now in use are retained 
because they are too costly to scrap. Many central-station bat- 
teries are still being maintained by the battery makers, and 
others are kept in service for the period of the existing plates, 
although serving quite a different purpose from that for which 
they were first installed. 

The author submitted a questionnaire to a number of repre- 
sentative battery users in this country, and the replies of all 
those who responded are tabulated in an appendix to the 
paper. 

Storage batteries will be in wide demand for innumerable 
purposes for many years: new applications are continually 
arising, and no — reliable stand-by source of electrical 
energy is at present known; opinions may differ as to the 
extent: to which expenditure should be incurred to secure con- 
tinuity of supply, but there can surely be no disagreement as 
to the importance of curtailing the period of a breakdown, 
if one should occur, to the absolute minimum. The trend of 

licy amongst consulting and electricity supply engineers is 

efinitely towards the running of station power auxiliaries 
from a d.c. supply and the installation of storage batteries of 
adequate capacity to carry the station power load for a period 
varying from 20 minutes to 1 hour. 


Discussion in London. 


Col. R. E. Crompton opened the discussion. He thought 
that from the point of view of continuity of electricity supply 
the large cities in England compared with any others in the 
world. There had keen a good many breakdowns in London 
lately, and it was to the credit of the accumulators that the 
supply *in several large sections of the city had been main- 
tained. Whereas 20 years ago, when accumulators had helped 
to win the position from the gas industry, the upkeep charges 
of large batteries amounted to about 20 per cent. per annum, 
they were now down to about 1 or 2 per cent. As there were 
such carefully thought-out schemes for the automatic opera- 
tion of batteries, he thought it was time that supply engineers 
considered such means of safeguarding their supplies; the 
space question was not of great importance. Referring to 
the national schemes, he did not think that any appreciable 
load factor would come from the rural areas until the popu- 
lation had been educated up to electric lighting. The best 
thing would probably be to put accumulators in the villages 
for lighting first and to develop the mains as the demand for 
power and heating arose. The idea of installing accumulators 
in the villages and controlling them automatically from suit- 
able centres would form an excellent study for many young 
engineers. Col. Crompton was hopeful for a tremendous 
revival of the storage battery as a means of restoring the 
load factor. ‘* Don’t be too tied up to 3-phase, 230-V, and so 
he concluded. 

Mr. F. Baitey paid a tribute to the author for his assistance 
in preparing a battery suitable for the peculiar conditions at 
Bankside. The real difficulty at his station arose from the 


+ This is equivalent to acid of 1.500 specific gravity. As the 
acid used in most accumulators has a specific gravity of about 
1.200, the above figures should be doubled to obtain approxi- 
mate working figures. 
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fact that the circulating pumps were running in parallel, and 
a amall kick would put Sen out of gear, ‘ihe problem was 
to construct an automatic awitch which would keep the battery 
floating across the bus-bara, ‘This had been done, and very 
aucvessfully, He spoke enthusiastically about the method of 
trickle charging; the loasea were compensated for by a LA 
charge at a cost of about &5 per year, He thought it wae 
time we realised that the whole success of olectricity supply 
depended on automatic equipment, 

Mr, [*. W. Crawrer said that the actual value of the trickle 
charge could only be determined after the battery was in 
stalled, and he thought that the method would be greatly 
developed in the future, Referring to the author's comments 
as to the correet number of lamelles, he mentioned a foreign 
battery which was put on the market about SO years apo, 
in which the plate seh were similar to the leaves of a book, 
slightly opened; the initial capacity was enormous, but the 
leaves very soon touched, 

Mr. H. Bragi, said that his company had batteries which 
had saved the situation many times, ‘Trouble from boosters 
had rendered it necessary to cut them out and put the load 
direct on to the batteries, In his “ suba" there were bat 
teries which were capable of replacing the largest unit, He 
thought that efficiency was second in importance to con 
tinuity of eupply, Where two 10,000-kW eub-atations were 
connected together through a reactance, with 
battery in each atation the supply could be maintained under 
practically all conditions, 

Mr. C. Bean Wanker thought the paper was rather on the 
doleful side, but wae encouraged to see how the Poat 
Office business had increased, He was interested in inetalla- 
tione in isolated places where battery equipment had to 
run unattended for long periods, in one ense for aa long as 
aix montha, An advantage of the Edinburgh system was that 
it permitted varying voltages, Referring to rural supply, he 
thought it would be some yeara before it would be possible 
to reach thousande of villages in Great Britain in the ordinary 
way, Would the Electricity Commissioners, therefore, be pre- 
pared to bless the eforte of engineers to install accumulators? 

Mr. J. G. Lueas pointed out that the three ventimotors pur 
chased by the Post Ofice had been installed purely for experi 
mental purposes; all three had suffered severely from. the 
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stormy weather, and it was yot to be proved whether the 
achome was practicable, Ile asked if electrodes other than 
those montioned by the author had been used in the water 
tester, Battery boxea painted externally with such a solution 
as soliguum had been found to be after eleven years 
service, He pointed out that the P.O, atipulation referred 
to did not prohibit the use of expanders. Lt was the experience 
of the Poat Office that good positive Vlanté plates stood up 
to 1,500 cycles of charge and discharge, and negative plates, 
4,600 eyeles, In view of a previous atatement made by the 
Chloride Company to the effect that any charging rate below 
half the normal rate of charge was detrimental to the battery, 
he asked how the author justified the LA trickle charge, 

Mr. Brown said it wae not a dificult matter to filter 
the oil film, He suggested that the question of installing 
stand-by batterios for buildings was a matter for the con. 
sumer rather than the supply company 

Mr, T. pointed out that the short first-charge 
Was introduced in lO, In view of the rather extravagant 
elaimea which had been made for batterios of late, he said 
that some authorised standard for storage-battery tests was 
badly needed, 

Mr. J. W. Beor said that the cement floor for the battery 
room was quite durable, He thought that the emall amount 
of oxygen emitted from batteries might be disregarded. He 
would like to eee a comparison of the various methods of 
separation, By the resulta obtained from a alight increase 
in the thickness of a plate, the extra coat had proved worth 
while Tle thought that too much prominence was given to 
the question of watt-hour efficiency, 

Mr. Bustace Tomas, after showing some very interesting 
slides of the Bankside inatallation, referred to the question 
of supply breakdowna, Tt had been found that the cold 
resistance of mf, lampa was about 1/12 to 1/16 of the hot 
resistance, and hence, where the load waa mainly lighting, 
the initial load after a breakdown was enormous, But only 
a amall battery acrosa the maing would increase the cold 
resistance by six times, and in one case it waa certain that 
the situation had been saved by a really insignificant battery 
in this manner, 

The author indicated that he would communicate his reply 
to the discussion to the Tnatitution Journal, 


Car-washing Equipment. 


Some Particulars of the B.E.N.-Myers Electrically Driven High-pressure Hydraulic Apparatus. 


HB washing of vehicles is a heavy item of the main- 
tenance coats of tramway or dade undertakings, and 
any attempt to reduce expenditure in this direction is 

worthy of close attention, ‘The following particulars of the 


through an inverted-tooth silent chain. A vacuum chamber 
on the suction line prevents water hammer due to water being 
forced to the pump under pressure, A shut-off valve is in- 
eluded in the line near the vacuum chamber, When 

the guns are shut off an unloading valve 


is brought into action which allowa the 
water to by-pass from the discharge to 
the suction, so preventing the water 
pressure from exceeding 300 Ib, per eq. id. 

The one- and = two-gun  outtits are 
equipped with 2-h.p, motors, and the 
4, and Gyan sets with &, 4-, and 
5-h.p. motors, respectively, Fig, 1 shows 
a 4-gun set, and fig. 2 the power gun, 
The latter is 12 in. in length, and can be 
operated by either or both hands, ‘The 
entire length of the nozzle is only 3} in, 
Which allows the stream to be directed 
at any desired angle. By a one-third 
turn of the control handle the soft 
broad spray is instantly changed to a 
coarse driving stream, 25-ft, length 
of high-pressure hose of j-in. bore is sup- 
plied with each gun, together with the 
necessary shut-off cocks, ‘The apparatus 
ean be connected to the town or any 


Fig. 1.—Four-gun Car-washing Set, 


system introduced in this country by Messrs. B.E.N. Patents, 
Ltd., will no doubt prove of interest to many of our readers. 

The apparatus consists essentially of two parts, an elec- 
trically driven pump, designed to deliver water at a pressure of 
up to 300 Ib. per sq. in. and a —t designed power gun 
for discharging the liquid in either a coarse driving stream 
for removing caked mud and grease from the chassis, or a 
wide soft spray for finishing, prior to the use of the sponge 
and leather. 

The outfit may be supplied with | 2, 3, 4 or 6 guns, 
the pump being of the 2-cylinder type for the three smaller 
sires and 4-cylinder for the 4- and 6-cun_ sets. The 
pump is a self-oiling machine, compact and simple in 
—_ The motor and the pump are mounted on a common 

base, together with a graduated-tvne automatic starter 
fitted with no-volt and overload releases. The pomp is driven 


other water supply. 


Fig. 2.—Power Guan. 
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in addition to the accessories imentioned above, vehicle- 
ceaning brushes, with aluminium bandles, and special branch- 
ipe nozzles for dealing with the chassis and engine parts can 
provided, § yocial Jong-reach gune are also available. 

A sumber of imunicipal tramway undertakings this 
country, in addition to a great inany private concerns, in- 
cluding ‘bus and motor garages, have already installed the 
equipment for their services, As a result of installing three 


of the outfits the Red Motor Cab Co., Ltd., a large London 
taxi concern, is said to have effected a weekly saving in labour 
and cleaning materials of £59, in addition to a reduction 
in its water consumption of 170,000 gal. per month. 

Since the preparation of this article the makers have 
decided to supply the pumps arranged for separate belt drives, 
or in place of the belt pulley silent chain equipment with 
sprockets and an oil-bath gear-case can be supplied. 


Automatic Boiler Regulation. 


Some particulars of, and claims made for, the Hagan system of automatic regulation for 
boiler plants, introduced in this country by Messrs. James Gordon & Co., Ltd. 


ANY modern boiler houses, especially those of central 
M power stations, are nowadays working at an overall 
oliciency of around 80 per cent,, a figure which 10 
years ayo seomed to be an impossible ideal, Not satisfied with 
these already excellent resulta, power-plant engineers and 
manufacturers are continuously developing new apparatus with 
which an increase in efficiency can be obtained, but the nearer 
we yet to one hundred, the more difficult it is to obtain an 
incrense of another one per cent, in the efficiency, and wherever 
a saving in powwible, the initial costa at which this saving has 
to be obtained have to be carefully considered, as sometimes 
these are far too high for the small result. Cooling down flue 
gases beyond a certain temperature, for instance, involves na 
capital outlay which ia not warranted, 
ews, Jamen Gordon & Co., Ltd., are now placing on the 
murket the Hagan syatem of automatic control, and figures 


— 


= 


Fig. 1.—Master Regulator, 


Available suggest that the savings obtained by this system of 
regulation are such that, even in very up-to-date boiler houses 
equipped with the best instruments, this regulation system 
will pay for itself in a comparatively short time. The design 
very simple. 

The fundamental idea of Hagan control is to take out of 
the attendant’s hand those operations which can be done 
better by a sensitive regulator than by a man, leaving the 
Operator more time to attend to those duties for which the 
uman eye is required, ; 

When there is an increase in the demand for steam in a 
boiler plant a pressure drop in the main will result, followed 
ter some time by a drop in pressure in the boiler. 
When the drop, as shown on the pressure gauge, is a 
couple of pounds or so, the attendant opens the_ boiler 
damper and speeds up the stokers, forced- and induced-draught 
fans. How much he has to adjust each of these he can onl 
Xauge from experience. If, after the first variation, the loa 
remains constant for a considerable time, the operator will, 
after a few adjustments, get back to the ratio of coal and 
air required for the highest efficiency, but if the fluctuations 


in demand continue, he is absolutely out of luck, and during 
the time of readjustment is running the boiler at an efficiency 
considerably below the possible maximum. 

With the Hagan system of regulation all adjustments are 


Fig, 2,—Combustion Controller, 


made automatically. This system consists in the first place 
of a master regulator which is actuated by the changes in 
demand for steam in the steam main. Before the drop in 


. 
| | 
hey 


Fig. 3.—Operation Indicator, 


pressure is felt in the boiler, and long before the operator is 
aware of a change in the demand, this master regulator, which 
is sensitive to a pressure variation of a few ounces, has already 
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put the dampers in a new position and speeded up the me- 
chanical stokers and the fans. The design of the master 
regulator is such that it does not hunt. For every load con- 
dition between maximum and minimum it puts the dampers 
in a definite position, returning them to the same position when 
after some time the same load conditions recur. There is, 
therefore, no period of adjustment with the boilers working 
at low efliciency, the maximum efficiency being maintained 
practically all the time. 

It is evident that the more the demand for steam fluctuates, 
the larger the saving in coal will be, amounting in some cases 
to as much as 5 per cent. In industrial plant, where attend 
ance of the boiler and hand regulation is usually not so effective 
as in power stations, even higher savings have been made, 

The Hagan system, which is applicable to all types_ of 
boilers, hand fired, stoker fired (forced or induced draught), 
pulverised-fuel and oil- or gas-fired boilers, always includes the 
master regulator which is illustrated in fig. 1. The master 
will operate the dampers, stokers, and so on, of all boilers 
simultaneously, thus keeping them all under the same 
conditions. 

In special cases the system can be so arranged that only one 
or two of the boilers will take up the small load variations, the 
others being adjusted only when the load comes near to maxi- 
mum or minimum. 

Where there is forced-draught, and where a master regulator 
keeps the dampers of the boilers in a similar position, the fans 
running at equal speeds, the amount of air which will pass 
through each individual boiler will depend on the resistance 
of the fuel bed. ‘To compensate for the differences in resistance 
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which are bound to occur, a combustion controller, fig, 9 
is used, one being connected to the furnace of each 
boiler. These combustion controllers, eperating from changes 
in furnace draught (.01 in. watergauge is sufficicnt to cause 9 
movement of this regulator), adjust the position of a damper 
in the forced-draught duct in such a way that all the boilers 
wet the same amount of air, and open the damper when the 
lire is thick, shutting it when the resistance is low (thin 
tire), Where the boilers are fired by pulverised fuel, the 
same regulators are used, but their duties vary with the 
cilferent systems. In addition, an operation indicator, fig, 8, 
is supplied; it is connected to the master regulator and 
therefore shows at any moment the load on the boilers and 
the position of boiler dampers. 

Reference has been made above to the two main advantages 
of Hagan regulation—a saving in coal and a constant steam 
pressure. It will, however, be clear that automatic contro 
will also tend to decrease the upkeep of brickwork in the fur- 
nace and stoker as a result of a more constant temperature 
in the furnace. 

We understand that Messrs. Gordon will be glad to show 
those interested the working model of the regulator which 
they have at their offices, in which practically all conditions 
that occur in actual boiler operation can be duplicated, and 
with which it can he made clear how the system responds. 


To conclude, it is an interesting fact that Hagan regulators 
are already in use in some of the best known British steel 
works and that over fifty power stations in) America. are 
entirely Hagan controlled. 


A New Hydro-Electric Station. 


The new Norrfors generating station of the Swedish Government represents some departures 
from the usual practice in hydro-electric generating-station desiga in Sweden, 
including the placing of the generators 85 ft. above the turbines. 


HE Swedish Government has recently put into operation 
its sixth large hydro-electric generating station—the 
Norrfors works on the Ume river, Vesterbotten, where 

the Swedish Waterfalls Board has been the owner of the water 
rights for some considerable time. ‘The power station is 
located on the south side of the river, close to the highest of a 
number of falls. A dam has been built at the head of the 
falls, so that the necessary water can be led to the station 
through a small channel which was already in existence and 
which has been changed into a head-race canal and provided 
with the necessary equipment, including an intake dam close 


to the station. The fall is approximately 127 feet, the water 
being conducted down steel pipes set m concrete. 


The pipes 


Fig. 1.—The Norrfors Turbine Room. 


are first vertical and afterwards sloped to the turbines; they 
have a diameter of 13 ft. 3 in. From the turbines a tunnel 
1,585 yds. long and 322 sq. ft. in cross section conducts the 
tail water to the outflow in the lower part of the river. 

The plant so far installed two vertical-type 
Francis turbines driving Asea 12,500-kVA three-phase gene- 
rators, 187 r.p.m., 50 cycles, 6,600 V; with low-temperature 
cooling air, the capacity of each machine is increased to 
17,000 kVA. 


The turbines are installed at a depth of approximately 9 ft. 
below ground level, and are provided with &-ft. intermediate 
driving shafts for connection with the generators located 
in a machine room, fig. 1, built above ground in the usual 
way. Fig. 2 shows the driving arrangements. The tur 
bines are of 12,500 h.p., and are capable of passing 12,105 gal. 
of water per sec., or 9) per cent. of the unregulated flow of 


Fig. 2.—85-ft. Vertical Drive. 


the lowest water conditions; but they can be overloaded to 
18,000 noe which case the consumption is estimated at 
about 14,300 gal. per sec., this being only a small fraction of 
the flow at high water, when the river, during the time 
spring flood, collects large quantities of water from an area 
. sq. miles, stretching right up to the mountainous dis- 
trict, with a normal flow as high as 330,000 gal. per sec. 
The turbines have their own guide bearings, but no supporting 
bearings, the total weight of the rotating parts of each set 
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being carried by special bearings provided on the generators. 
The generator stators had to be constructed in four parts 
in order that they might be transported over a bridge limited 
to a load of 18 tons. Each stator frame is of ordinary open 
construction, with small radial depth behind the core plates, 
and furnished with a great number of openings through which 
the warm air can escape into a duct placed round the stator in 
the building, but under the machine-room floor. Round the 
yenerator, and close up to it, the duct is lined with horizontal 
plates which connect the upper edge of the stator frame with 
the floor of the machine room. ‘The upper part of the machine 
js completely enclosed with cast-iron covers which extend over 
the stator windings up to the shaft and are provided with 
inspection doors. Covers on the under side of each machine 
extend only to the outer edge of the rotor, leaving a large 
opening in the middle through which cooling air is drawn 
from the machine pit, to which it is led from the system of 
ducts arranged in the power station. 

The stator is double wound with three open slots per pole 
and phase and twe conductors a slot. Hach conductor is 
insulated separately in a tube of micanite paper, rolled and 
pressed on hot. 

Both conductors which come from the same slot have their 
coil ends separated from one another by an air space of about 
9/5th in., and are individually insulated. 

It is claimed that the machine may be regarded as com- 


Fig. 3.—Generator Support Bearing. 


letely proof against short-circuit. During tests made before 
elivery the machines were subjected to instantaneous short- 
circuits, with full voltage at no-load, both three-phase and 
single phase, and the Asea Co. states that the winding with- 
stood the stresses without deformation, although it was shown 
by oscillograph diagrams that the momentary short-circuit cur- 
rent reached about 4 times in the first case, and about 5.5 times 
in the second case, the value of normal full-load current. 

The weight of the laminated core before slotting reached 
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16.2 tons, and the stator winding weighs 3.7 tons. The wind- 
ing is provided with six embedded thermo-elements for measur- 
ing the temperature rise both inside the slots and in the coil 
ends. 

The magnet ring of the 32-pole rotor is of cast-steel, divided 
into two parts by a radial duct, the halves being shrunk on 
to the spider. The pole shoes are so designed that the machine 
can be provided with a damping winding, if desired at any 
future time, and in such a manner in relation to the open slots 
that the voltage curve is practically of pure sine form. 

To increase the cooling surfaces on the field windings some 
of the turns are raised and insulated from the iron by means 
of a strong mica preparation. ‘The weight of the copper in 
the rotor is about 6 tons for each machine. The winding leads 
are brought out through a 4-in. bore in the centre of the shaft 
and taken to the cast-iron slip-rings placed immediately under 
the exciter. The high runaway speed of the turbine, 404 
r.p.m., rendered a special design of magvet wheel necessary, 
and this has resulted in the required flywheel effect being »b- 
tained without any other special features in the design of the 
rotor 

Fan wheels placed above and below the magnet wheel draw 
the necessary quantity of air, approximately 495 cu. ft. per 
sec., from the air ducts located under the power station floor. 
Special care has been taken to prevent damp and snow being 
drawn in with the cooling air. 

By means of hydraulic brakes each generator can be brought 
to a standstill from full speed in about 2 min., and can 
be held stationary against water leakage through the turbines 
when the gates are closed. By means of specta! ulting appara- 
tus the whole rotating system cau be raised to allow of inspec- 
tion of the supporting bearing and other lower parts. The 
supporting bearing, fig. 3, is capable of sustaining a load of 
250 tons. The rotating load is transmitted from the shaft 
through a steel ring to a supporting plate of cast-iron furnished 
on its underside with a steel surface running on babbit-covered 
self-adjusting segments. The whole bearing is immersed in 
oil, the sliding surfaces being below the level of the oil in the 
well, which is surrounded with a cooling spiral fed from a 
forced feeding pump for all the bearings. it was found on test 
that the machine could be run continuously with the separate 
cooling device out of action. 

Regulation of the generator voltage is carried out entirely 
on the shunt resistance of the exciter, which is so designed 
that the field of the generator can be varied to cover a gene- 
rator pressure range of from 5,000 V at no load to 7,000 V at 
full load, in steps not greater than 100 V. The top of the exciter 
is 11 ft. 2 in. above the floor level, and the bottom edge of 
the stator 4 ft. 1 in.; the shaft flange is 11 ft. 2 in. below floor 
level. The diameter of the machine at the base ring is 20 ft. 
The total weight amounts to 185 tons. 

We learn from the Asea Journal, to which we are indebted 
for the accompanying illustrations, that the generators were 
subjected to the usual works tests and to others prescribed by 
the Swedish Waterfalls Board. 

The generators are claimed to be the largest which were 
installed in Sweden in 1926, and they bring the total output 
of machines supplied by the Asea Co. to the Swedish 
Government stations up to 314,000 kVA. 


New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this Section. 


A Combined Electric and Coke Stove. 


The “ Rex "’ combined electric and coke stove, fig. 1, which 
has been produced by Messrs. James McMinnan & Co., Clun 
House, Surrey Street, Strand, W.C.2, was originally designed 
for the Scandinavian market for use in the all-electric houses 
which have been in vogue in Norway for many years. It was 
found in Norway that the housewives did not favour doing 
away with their ordinary ranges in going over to electric 
cooking. The electric oven and coke fire are independent 
units, and the oven is lagged in the usual way on the side 


nearest the coke fire, where there is a well ventilated air space ~ 


of about 8 em. The coke stove can also be used for burning 
up refuse, and for keeping food warm. At present there are 
two types of the combination on the market; type E.K. has 
one 1,000-W cooking plate and one oval warming plate, 700 
Watts, and type F.K. has two cooking plates, one 1,000 watts 
and one 700 watts. The dimensions of both types are, length 
2ft. 10in. by 1ft. ll in. wide by 2ft. 7in. high, and the 
complete range weighs 319 lb. The top of the electric cooking 
range is of cast-iron and the range has a black-japanned 
finish, except for the ornamentations, which are nickelled and 
Polished. e top plates of the heating units are given a 
concave form so as to ensure a good contact between the 
heating unit and the cooking utensil. The heating unit can 
© easily removed and disconnected from the range. The 
switches are of the three-heat reciprocating rotary pattern. 
At the back of the oven is a ventilating valve, and the oven 


door is fitted with a thermometer. The various parts of the 
bake oven can be very easily removed for cleaning pur ' 
The range is carefully incalidio’ with high-grade insulating 
material, 
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A Suspension-type Socket and Plug. 

The “ Wallsall '’ multiple suspension-type watertight socket 
and plug unit is a recent production of the WALSALL HARDWARE 
Manuracrurina Co., Lrp., Ablewell Street, Walsall, and is 
intended for use in shipyards, tramway sheds, and so on, where 
convenient fixing cannot be found for ordinary apparatus. 
The body is supplied with inlets at the back for one or more 
conduits, or glands suitable for use with c.t.s. or armoured 


Fig. 2.—Suspension Plug and Socket Unit. 


cable can be provided. An important feature of this type of 
fitting is that by virtue of the natural fall of the flexibles, 
kinks and abrasions are avoided. ‘The socket portion is a 
component part of the cover, and for wiring it is merely neces- 
sary to remove the screws which hold the cover in position. 
The unit shown in fig. 2 has 4 be but up to 12-way units 
can be era ge Two-, three- or four-pin plugs can also be 
incorporated, with ratings of 5 and 15 A in the case of the 
first two mentioned types, and 5 and 20 A for the 4-pin model. 


A New Switch-Lampholder. 
A recent production of Massrs. J. A. Crabtree & Co., Lp., 
Lincoln Works, Walsall, is a Home Office pattern switch-lamp- 
holder, fig. 3. It is claimed to be shock and corrosion proof, 


Fig. 3.—H.O. Switch Lampholder. 


and to be particularly suitable for factory use. The moulding, 
Jacelite,”’ is non-hygroscopic, not soften with heat, and 
has a highly polished finish. The switch itself is of the push- 
bar snap-action type, underslung in operation and provided 
with self-cleaning nickel-silver contacts. The red and black 
extremities of the push-bar indicate ‘‘on"’ and “ off "’ posi- 
tions. Highly vitreous porcelain is used for the switch body. 
The skirt is also the shade carrier. The Crabtree clamp cord 
grip is incorporated in the device, and also the sealing device 
for the leads entrance. 


A Supply Service Unit. 


What should prove valuable to electricity supply authorities 
for small service installations where it is required to take 
both lighting and nower supplies off the same switch. through 
separate fuses, is the latest production of Messrs. J. H. TvckKer 
anp Co., Ltp., King’s Road, Tyseley, Birmingham, a combined 
ironclad switch and 2way d.p. fuses, fig. 4, a sample of 
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which we have received. The unit is ‘‘ Tee’ shaped, the 
vertical portion accommodating the switch and the horizontal 
part the fuses. Separate doors serve the two portions; 
the fuse door is interlocked with the switch door, and neither 
doors can be opened while the switch is ‘‘ on,” nor can the 
switch be moved to the “‘on'"’ position when the doors are 
open. The apparatus 1s really a combination of the makers’ 
miniature fuse unit and their 8.3401 switch mechanism. Many 
uses can be suggested for such a combination, as a sub- 
distribution board, for instance. The rating is 15 A at 250 V, 


Fig. 4.—Switch and Fuses Service Unit, 


or 10A at 500 V. The incoming cables may enter through 
the switch end of the case, or be led through the fuse chamber 
direct into the top of the switch. Normally, wood-bushed 
holes at the top of the case only are provided, but conduit 
adaptors can be fitted, if desired, at both the top and bottom. 


A Multiple-Light Central Bowl Fitting. 


The Sandro semi-indirect decorative glassware pendant, 
fig. 5, has been designed by the GeneraL Exretric Co., Lrp., 
Magnet House, Kingsway, W.C.2, to meet the demand for a 
bowl auins that will accommodate more than one lamp. The 
shape of the fitting permits of two or more small wattage 
lamps being used in lieu of the usual single high-wattage 
lamp. Apart from the questions of annoyance and incon- 


Fig. 5.—The Sandro Fitting. 


venience, the multiple fitting will appeal from the point 
of view of economy, since, by a simple switching arrangement, 
one or more lamps can be switched on or off as occasion re- 
uires. The ‘‘ Sandro"’ fitting is 36 in. long and 14 in. in 
iaimeter, and is obtainable in either gilt, colour, antique bracs, 
or oxidised-silver finish. 


Electric Hot Pipes. 


There are many possible applications for “ Heatrae ’’ hot 
form of tubular heating produced by Messrs. 


ipes, a 

BLEctric Fires, Lrp., Heatrae Works, Norwich. They can 
be used with advantage as skirting heaters, by chilly win- 
dows, in linen cupboards and shop windows, and so on. The 


pipes are made in lengths up to 14 ft. with loadings of 40. 
50, 60, and 70 watts per foot run, although 50 watts per foot 
is the standard loading for normal conditions. The surface 
temperature of the pipes varies from 105 deg. F. for the 
lowest loading to 225 deg. F. at 70 W per foot. The external 
diameter is about 2 in. and the standard finish is black 
enamel. Special low-loading ‘‘ Heatrae"’ window warmers 
are provided for preventing misty windows; these are 
finished in antique brass or black bronze. 
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Correspondence. 


Correspondents should forward their communications as early 
as possible. No letter can be published unless we have the 
writer's name and address in our possession. 


The Legal Position of a Receiver and Manager. 


Recent experience seems to show that a’ great many trading 
and manufacturing firms are unacquainted with the legal posi- 
tion of a receiver and manager appointed by the debenture- 
holders of a company either actually in liquidation or on the 
verge of insolvency. 

For example, it is not known that a receiver so appointed 
is entitled to order goods, and obtain credit without incurring 
any personal responsibility for himself or for the dcbenture- 
holders for whom he is acting. 

General speaking, the duty of such a receiver and manager 
is to seize all the available assets in the interests of the deben- 
ture-holders, and te either run the business with a view to 
its eventual disposal as a going concern, or, alternatively, to 
act in such a way as will safeguard the interests of the deben- 
ture-holders. for which purpose the said receiver frequently 
needs to, and does, order goods for delivery to the firm. A trader 
receiving such an order will often notice that the receiver is 
either a member of the Institute of Chartered Accountants, or 
of the Society of Incorporated Accountants, and will therefore 
correctly judge that he is dealing with a gentleman of the 
highest integrity. Further investigation in the proper quarter 
will frequently disclose that the debenture-holders are financial 
or commercial houses of first-class standing, and the trader 
may therefore supply the goods ordered, feeling sure that 
persons and firms of such high standing would not let him 
down. Unfortunately, the legal position is such that the 
receiver acting for the debenture-holders is entitled to procure 
goods on credit for the debenture-holders without either of 
these parties incurring the smallest legal responsibility to pay 
for them, and the trader would merely rank as a creditor 
to the insolvent or nearly insolvent firm. 

Whilst we realise that the larger firms are not likely to be 
caught in such a manner because of the experience and facili- 
ties which they possess, on the other hand, correspondence in 
the radio trade papers (in which branch of the industry insol- 
vency has been very frequent) shows that small traders have 
recently been involved in such difficulties. 

We have therefore suggested to the Federation of British 
Industries that efforts should be made to amend the law in 
such a way that every receiver and manager appointed by the 
debentnre-holders should be obliged to indicate on all orders 
issued by him that no responsibility attaches to him personally, 
or to the debenture-holders, for payment for the goods thus 


red. 
If the matter is deemed of sufficient interest, we should like 
to solicit your own, and your readers’, support to any action 
which can be taken towards securing this desirable reform. 


The Zenith Electric Co., Ltd. 
(per L.. J. Focarvy, Managing Director.) 


London, January 3rd, 1928. 
[We invite electrical traders to express their views on this 
very important matter.—Eps. Exec. Rrv.] 


Rebuilding Shaits by Electric Welding. 


Among the various uses of electric welding plant the 
rebuilding of worn shafts is a most important one, and in 
the case of electric motors, when the repair can be carried 
out without disturbing the windings, the saving in time and 
money is very apparent. There is, however, a “fly in the 
ointment,” one to the fact that the shaft is appar- 
ently weakened by the process of rebuilding, and as a 
result a fracture at the welded part may occur after the 
machine has been put back into service. In some cases the 
breakage occurs months after the repair has been carried out. 

In a_werks in which the ‘writer is interested this has 
occurred on two or three occasions, and he wondered if any- 
thing could be done to prevent a recurrence. In the cases 
referred to plain electrodes were used in the rebuilding process. 

Perhaps some of your readers may have had similar experi- 
ences, and be able to suggest a remedy. 

Inquirer. 


January 4th, 1928. 


Sleet Coating on Overhead Wires. 


In connection with the work of the Research and Standards 
Associations on limes, T am anxious to obtain 
particulars of the behaviour of electric power lines during 
the recent storms, particularly of those costed with sleet, 
and I should be much obliged to any supply engineer who will 
iet me have epee of his experience. We are all desirous, 
[ am sure, t at our calculations with regard to the strength 
of overhead lines shall be based on actual experience, and 
the particulars for which TI am asking should be of great 
ssistance. 
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It may be of interest to record that on more than one 
oceasion during sleet storms it has been observed that the 
wires of certain overhead lines, due to the alternate accumula- 
tion and dropping of a sleet coating, have become subject to 
violent vertical oscillations which, in the case of a vertical 
arrangement of wires, has resulted in flashing. A deposit 
of sleet on power wires has not, in my experience, coincided 
with windy weather, and it would be of particular interest 
to know the experience of others in this respect. 

W. B. Woodhouse, 
Engineer and Manager, 
Exvectric Powrr Co. 
Leeds, January 5th, 1928 


{This matter is mentioned in our leading columns to-day.- 
Eps. Exec. Rev.) 


Domestic Heating and the Load Factor. 


Many undertakings have recently experienced a fairly heavy 
heating load at a time when lighting loads were at their 
maximum, and no doubt many engineers have fairly accurate 
data, or estimates, of the effect this load will have upon their 
load factor for the year. 

If all who have this information would send it in to you, 
T am sure the industry generally would value the information 
immensely. I suggest that this heating load should be worked 
out in cost per unit on a basis of, say :— 

(a) Their own generating costs. 

(b) £4 per kW of maximum demand per annum and 4d. 

per unit. 

(c) 17s. 6d. per kW per quarter of m.d. and .4d. per unit. 

(d) State the estimated effect upon the load factor for the 

year. 

Reliable information on this basis will serve as a valuable 
guide to the importance of bulk supply tariffs v. local genera- 
tion, and indicate to some extent the desirability, or otherwise, 
of any undertaking encouraging domestic heating. 

A. W. Blake, 
Electrical Engineer. 
Electricity Department, Willesden. 
January 2nd, 1928. 


The Golden Age for Inventors. 


With interest I read your remarks in last week’s issue re- 
carding the Golden Age for Inventors, but would suggest that 
if the writer of them is personally an inventor then he must 
be one of the fortunate ones. My lot has not been so 
successful. 

A year or two ago I secured patents for an electrical device 
which had not then, and stil] has not, a competitor in view. 
The idea immediately caucht the public; a description of it 
was reproduced in 100 leading journals throughout the world, 
including your own, as a result of which definite orders ap- 
proaching 100,000 were received. 

Further, the apparatus was shown af an important London 
exhibition held at the White City, where it was awarded the 
premier trophy for the best invention of the year. These 
facts should definitely prove that the invention was not only 
of superior value, but also could command a profitable market. 

However, there came a snag. The manufacturers who were 
approached, through lack of grit, stumbled at the winding of a 
simple coil, which could even have been hand wound without 
increasing the cost. The more difficult mechanical parts were 
easily mastered by press tools. The patent rights of this 
device are still for sale. 

I have in course of preparation a further invention, equally 
carefuly designed, which will have an unlimited market, re- 
placing as it does an irksome appliance with which everyone 
is familiar by one which is based on more rational lines. 

A, 

London, January 6th, 1928. 


Voltage Variation on Rural Supply Mains. 


A short time ago I read correspondence in the ExaernicaL 
Review on voltage fluctuations in supply mains, and I shoukd 
like to express a few opinions on the subject. 

I believe Mr. W. Fennell advocates a permissible 10 per cent. 
variation, which I take to mean plus or minus 10 per cent. 
On a 220-volt system this would mean that the voltage would 
fluctuate between the limits of about 200 volts and 240 volts, 
and this fluctuation would have detrimental effects in every 
possible manner, with the exception that a saving would be 
effected on the distribution side. h 

(1) Ilumination.—This would be upset out of all proportion 
to any saving which might be effected. First of all, if a con- 
sumer wishes his lamps to have a reasonable life (most con- 
sumers do wish it) he would have to use 20-volt lamps (or 
230-volt lamps at least} and these for the most part will give 
a very yellow light at 200 volts. . , 

T have recently carried out experiments in this direction with 
shop-window lights, using “‘ Osram " lamps, and I find that 
the yellow light together with the reduced candle-power gives 
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anything but satisfactory results from a display point of view, 
and even if the candle-power be increased the results are 
ansatisfactory, due to the yellowness of the light and the 
increased cost of energy, which is serious if 100-watt lamps 
be replaced by the next size, i.e., 150-watt lamps; at 10d. per 
unit, a 20 per cent. increase or so, on the energy bill is 
excessive. 

In the case of an ordinary sitting-room, it is quite common 
to find a 10C-watt lamp used in conjunction with a bowl. If 
the voltage be normal, the results are good, but if the voltage 
be 10 per cent. low, the results are poor and can only be 
improved hy the use of a 150-watt lamp, which, naturally, the 
average consumer will not use if he can help it, as his bills for 
energy may then be about 30 per cent. greater. Alternatively, 
his lamps will not last if the pressure be at about 240 volts, 
which state of affairs is more likely to exist in the latter part 
of the evenings when he is still using his lamps. ; 

The average consumer will naturally use 220-volt lamps, in 
which case he will have an increased lamp bill, together with 
indifferent illumination at times when he will require good 
illumination, i.e., at peak-load times. a3, 

(2) Radiators—On modern ones of the fairly brilliant 
variety the 10 per cent. fluctuation would not have much effect, 
apparently, with the exception of brilliance. 

(3) Cookers. —I stand to be corrected, but I hold the opinion 
that the 10 per cent. fluctuation would upset a cook’s calcu- 
lations as to time on account of erratic cooker performances. 
I find that on cold days the voltage is inclined to be lower 
than on warmer ones—no doubt owing to a temporary increase 
of load due to radiators, &c. 

(4) Street Lighting. —This large fluctuation would have ad- 
verse effects in giving a yellow light when least wanted, which 
light is not good for visibility, and the over-running at other 
times would considerably shorten the life of lamps; further- 
more, lamps are not by any means cheap as vet. 

(5) Motors.—Direct-current machines would suffer on ac- 
count of speed fluctuation—I heard of a case some time ago 
where goods were damaged due to varying motor speeds caused 
by voltage fluctuation. 

Alternating-current motors would be upset by jumping out 
of step if fully loaded, and, as every engineer knows, under- 
loaded a.c. motors are not to be recommended. Starting 
torque would be very seriously reduced by low voltage. Fur- 
thermore, the horse-power developed does not vary in propor- 
tion to the voltage applied. 

One correspondent went on to say that few undertakings 
“stuck ’’ to the present plus or minus 4 per cent.; would they 
then ‘‘stick’’ to plus or minus 10 per cent.? We should 
have to use yas sometimes if they did not! ! Pity the poor 
householder or shopkeeper having to tolerate a plus or minus 
15 per cent. fluctuation ! 

No! The present limits are quite sufficient. Most con- 
sumers complain immediately if the fluctuation is 6 per cent., 
in two difierent localities in which I have been. 

In rural districts where the load is very small, a slightly 

eater fluctuation might be allowed for a time to help distri- 

ution a little, but only to help to cheapen first cost, and until 
the load grows. 

Finally, in one of the localities previously mentioned, it is 
possible to light a 12-volt 36-watt auto-bulb connected from 
neutral to earth (a.c. supply). I should like to know ‘if there 
are any regulations in existence concerning the potential dif- 
ference between neutral and earth, as a 12-volt drop appears 
excessive; furthermore, it exists up to 10 volts or so in the 
daytime in a residential area. 

Stability. 


January 2nd, 1928. 


Overhead Line Regulations. 


_ I am obliged to Mr. W. Fennell for his reasons, in your 
issue of the 6th, for suggesting double insulators and anchor 
wires instead of Trotter ‘‘ V ’’ guards on low-voltage distribu- 
tion lines which run along streets and highways. 

I admit his reasons for doing away with the Trotter guard, 
but I do not admit any necessity to offer the Commissioners 
double insulators and anchors in its place. In the first place, 
there are trolley wires in busy streets which have no double 
insulators or anchors, and if these are allowed surely dis- 
tribution wires which are not pounded by a trolley head can 
be put up without double insulators. Secondly, I would point 
out that the Electricity Commissioners have already approved 
at Chepstow of an arrangement of single insulators (without 
Trotter guard of any sort) which was described and illustrated 
on page 735 of the Electrical Times for December 8th. The 
Chepstow arrangement is simple and cheap, and ought to be 
quite satisfactory for low-voltage distribution lines. 


J. A. Morton. 
Huyton, January 9th, 1928. 


Pulverisers or Stokers? 


_ In reply to Mr. Henry M. Sayers’s letter which appeared 
in the Exgcrrican Review of December 23rd, I do not agree 
that pulverised-fuel furnaces must necessarily be at a higher 
temperature than stoker furnaces under similar conditions. I 
submit that, other things being equal, the completion of the 
combustion in a smaller space, as in a stoker furnace, would 
lead to a greater intensity of heat than in a larger space, such 
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as a pulverised-fuei furnace, and the phrase “* greater inten- 
sity of heat ’’ is synonymous with higher temperature. To 
put it in another way, suppose that in a stoker furnace 10,000 
B.th.u. are liberated in each cubic foot of the combustion 
cham er in a given time, while in a pulverised-fuel furnace, 
operated under similar combustion conditions, the liberation 
of heat requires two cubic feet instead of one; does it not 
seem extremely probable that the temperature in the former 
case would be higher than in the latter? 

Mr. Malcolm G.*Wallace, in his letter in the ELecrricay 
Review of December 20th, adopts an air of superiority which 
is undesirable in this kind of criticism. I feel compelled to 
assure Mr. Wallace that, while my views may possibly be 
erroneous, they are, so far from being based on ‘“ operative 
inexperience,’ the considered conclusions drawn from a good 
many years spent in the successful operation of various boiler 
plants, which, I venture to say, have given results appre- 
ciably above the average. I therefore claim that I am not 
unqualified to speak with some degree of authority on these 
matters. The three statements he takes exception to are—not 
‘airy ’’—but are either plain statements of fact or hypotheses 
formulated from inferences drawn from actual facts. The 
first one, that there is no difficulty in maintaining 18 to 14 
per cent. of CO, with low-grade coal of 25 per cent. ash con- 
tent, is a plain statement of fact, and is based upon routine 
week-y-week figures. Surely Mr. Wallace does not suppose 
I was trying to hide something by not mentioning the load- 
ing? I should have thought it perfectly obvious that the 
statement was intended to apply to normal working loads; 
any other interpretation of it would be absurd. As regards 
the second point, I regret that the experience of the leading 
boiler makers tends to the belief that the construction of 
hollow walls is impracticable, but that is their affair, and, if 
true, does not do them much credit. In my own experience 
I have known the representatives of leading boiler makers ex- 
press views cntirely at variance with actual facts, and, with 
all respect to the large proportion of them who are well quali- 
fied, I should require much more evidence on behalf of a state- 
ment than that it was based on the experience of leading 
boiler makers. The fact that some such hollow-wall arrange- 
ment was tried in 1912 and discarded ** promptly ’’ seems to 
show that no attempt was made to cope with such difficulties 
as the problem presented, and personally I have not found 
such an attitude to be a profitable one. From my own experi- 
ence of boiler brickwork I believe that such a construction 
would be quite practicable. But whether it is or not, the im- 
portant point of the proposal is the provision of the row of 
high-velocity jets of air as described in my article. This air 
can be preheated otherwise than in the walls, and, indeed, 
although it is extremely desirable, it is not absolutely essen- 
tial that this air should be preheated. In reference to point 
No. 3, undoubtedly the regulation of the overhead air would, 
in common with the whole operation of any properly managed 
boiler, require ‘‘ serious attention.’’ I have operated stokers 
having overhead air supplies on somewhat similar lines to 
that I propose, and the regulation of this overhead air did not 
present any difficult problem at all. In recommending that 
the overhead air should be applied at the front of the stoker, 
under the arch, Mr. Wallace has shown that he has failed to 
grasp the main idea of the proposal. ‘This, as clearly stated 
in my article, is not merely the provision of everhead air to 
burn the volatiles, but to set un turbulence and ena»le better 
use to be made of the parts of the combustion chamber which 
are at present almost dead spaces; this object would not be 
attained by the method Mr. Wallace proposes. I do not see 
how the “ baffling’ he fears would work; if any difficulty 
of this sort arose it could only be due to the use of an alto- 
gether excessive quantity of overhead air. I can assure Mr. 
Wallace that in those cases where I have been able to make 
use of overhead air at high velocity, carefully applied in the 
right place, the improvement in combustion has been most 
marked, smoke and excess air both being reduced. A baffling 
effect was, indeed, observed, and its result was to fill the com- 
bustion chamber with an eddying mass of flame which enabled 
combustion to be much more thoroughly completed before the 
gases felt the chilling action of the boiler tubes. 

In reply to Mr. Walker’s letter in the ErecrricaL REVIEW 
for January 6th, I observe that he disagrees with me on the 
question of the possibility of maintaining high efficiency with 
coals containing very widely varying ash and moisture con- 
tents, but I can assure him, as I have already assured Mr. 
Wallace, that it is a statement of fact. My experience at the 
time of the coal dispute was the reverse of Mr. Walker's; 1D 
my case we were constrained to forgo our normal low- an 
medium-grade fuels and use very-high-grade continental coal, 
and the results obtained from this compared with the normal 
substantially as I have stated. I will admit that there are 
some slacks which are difficult to burn on a stoker, but in 
such cases the difficulty is not due to their ash content but 
to other causes. I have devoted a considerable amount 0 
attention to this point, an account of which I intend to publish 
in the near future, so that further discussion would now 
out of place and premature. It was, however, with a view, 
extending the scope of the mechanical stoker in this direction 
that I proposed the design illustrated and described in my 
article. I do not doubt that in many boiler houses pulverist 
fuel would give considerably better results on routine service 
than mechanical stokers, but the great discrepancy which 
exists is mainly due, not to any inherent disability on the part 
of mechanical stokers, but, as I stated in my article, to the 
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way in which they are hampered by old traditional ideas. 
Pulverised fuel is subject to no handicap of this kind. I am 
aware that progress has been made in the direction of substan- 
tially reducing the dimensions of combustion chambers—a 
very great gain for this system—but at the time my article 
was written little or no progress in this direction had been 


recorded. 

I should like to make it quite clear that I am not trying 
to make a case against pulverised-fuel firing; on the contrary, 
I believe it to have solid advantages over its rival, but I do 
not think it is fully realised that a large proportion of our 
mechanically fired boiler plants are operated at a decidedly 
lower efficiency than they might be if less regard were paid 
to empirical and traditional ideas and more to truly scientific 
operation. 


Wallasey, January 7th, 1928. E. B. Pausey. 


The recent article in your journal by Mr. E. B. Pausey 
once again opens up the controversial subject of ‘‘ Pulverised 
Coal versus Mechanical Stokers.’’ Clashing with the article 
in question, we have in a later issue a report on pulverised- 
coal firing at Derby by Mr. Lake, which includes a statement 
that the coal as delivered to the pulverisers is 50 per cent. 
cheaper than the coal delivered to the mechanical stokers. 
Whether this rather abnormal drop in the initial fuel cost 
is due to a generous spasm on the part of the colliery owners, 
or whether an abnormally high-grade coal is consumed by 
the stoker-fired plant, it would certainly be interesting to 
know. In any case, the composition of the 50 per cent. cheaper 
coal is such that it can be efficiently consumed by modern 
methods of solid-fuel firing. 

In-the case of. the former suggested cause applying there 
would be no need to continue the disputations further, as the 
difference in the coal costs should suffice to obliterate the 
additional costs of coal pre-treatment and subsequent on-costs. 

If the latter inference were to apply, the basis of comparison 
would be all wrong, as the only unbiased method of comparing 
the two fuel to furnace feeding arrangements is to utilise the 
same grade of coal under the same conditions with regard 
to effective heat radiating area and effective area of flame 
propagation in each case, with the boiler plant operated, of 
course, at its most economical rating. 

To attempt to compare test results from the less modernised 
stoker plants of relatively small output with the modern 
methods of heat recuperation and higher steaming capacities 
usuaily associated with a pulverised-coal-fired unit is simply 
allowing imagination to react with reason. 

Because it so happens that the steam produced per unit 
of time and weight is slightly higher when firing coal in 
powdered form, it does not signify that coal fired in a less fine 
state of division under the conditions previously outlined re- 
sults in a lower boiler efficiency, as it is quite possible to 
produce, say, 80.000 lb. of steam at the same efficiency as 
106,000 lb., with the equality of operating conditions assumed to 
apply in the case of any particular boiler unit or units with 
the no-load coal consumption deducted and written off as 
a standing charge. 

When it is conclusively proved that because coal is treated 
and made to conform to the requirements of matter in sus- 
pension and burnt as such, a greater proportion of radiated 
eat is available per unit weight than that obtainable per 
unit weight of coal in mass formation, then, and then only, 
can the former be classified as superior to the latter from a 
boiler firins viewpoint. In the interests of precision I would 
suggest that the non-evasive essentials to the coal-burning 
process be borne in mind, in which case it can be con- 
clusively proved that for a given initial coal heat value, maxi- 
mum heat liberation can be accomplished whether the coal is 
delivered to the furnace in a finely divided state or in the 
usual state of division for mechanical stokers. 

_ The amount of this available heat which is made use of 
is therefore the deciding factor of steam production efficacy. 

e ‘slipshod pra¢tice of allowing carbon to mingle with 
ash on the refuse dump, coke entrapped during clinker forma- 
tion, and so on, ad infinitum, is brought up in evidence against 
the less modern method of boiler firing, but nothing appears 
to be done about the emplovment of men in-the boiler house 
who know their job, in which case there will be no need to 


-don the cloak of ultra-modernism to give the impression to 


all and sundry that contamination with retrogressive obso- 
lescence has ceased. 
M. Inst. Fuel. 


January 9th, 1928. 


Large American Transformers, 


Seven transformers have just been completed at the Sharon 
works of the Westinghouse Electric and Manufacturing Com- 
pany, U.S.A., for use near Philadelphia in connection with 
the new Conowingo dam project of the Philadelphia Electric 
Company. Each stands over 31 feet in height, weighs over 

WU tons, and is for a pressure of 220,000 volts, which is the 
highest in actual use for electric power transmission. Several 
railway cars will be required to ship each transformer; to 
carry the heaviest part, railroad officials found it necessary 
to build a special flat car, having twelve wheels and a carrying 
capacity of 220,000lb. The seven transformers require 20 
car ‘oads of oil for cooling and insulation. 
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Reviews. 


The Elements of Telephone Transmission. By H. H. 
Harrison, M.I.E.E. Pp. vii+147; figs. 72. London: 
Longmans, Green & Co., Ltd. Price 5s. net. 


Telephone transmission is, at least in its theoretical aspects, 
a difficult branch of electrical engineering, and Mr. Harrison 
is not unduly cautious in calling his book introductory, rather 
than elementary. The inevitable direct or implicit use of the 
wave-equation and of hyperbolic functions is in itself sufficient 
to relegate systematic study of the subject to the later years 
of a student’s course. In the present treatise little pre- 
liminary mathematical knowledge is assumed on the part of 
the reader. In the introductory chapter there is an excellent 
summary of the relevant advanced algebra, followed by some 
simple vector theory (in which full use is made of imaginary 
and complex quantities), and a description of the logarithmic 
spiral. The subsequent use of exponential functions and of 
graphical methods, in place of formule with sinh, cosh, &c., 
although a little cumbersome, is lucid and calculated to 
emphasise the underlying physical processes. In the second 
chapter, on the simple theory of alternating currents, this 
is rather less apparent than in the two main sections on 
transmission, but even here using the operator j simplifies 
the analysis. The third chapter, headed Wave Transmission, 
is essentially physical, and proceeds quickly from general ideas 
on progressive and stationary undulation to the special case 
of electromagnetic disturbances on wires. Artificial loading 
to reduce distortion is introduced from considerations of 
energy, and similar ideas are invoked to explain what happens 
when a pulse reaches an open or short-circuited end; the 
general properties of a long line are discussed both analytically 
and in terms of Beisig diagrams. The concluding chapter, 
on practical transmission conditions, extends the mathematical 
treatment of the preceding section to finite lines, and includes 
an elementary account of the lump-loaded cable. Actual tele- 
phone practise is illustrated with eight tables of constants of 
materials and lines in current use. 

There are a few points which call for comment. The dis- 
tinction between field and flux in the first paragraph of 
Chapter I] is not clear: the fact that closed and open-circuit 
impedances tend asymptoticaliy to the characteristic inpe- 
dance is not stated correctly on p. 108: and the reader is 
liable not to realise that Heaviside’s criterion follows rigidly 
from the exact formula for the last-mentioned constant (p. 
123). Moreover, the seventy odd figures, although good, would 
have been hetter with more careful lettering. These flaws are, 
however, far from serious, and are more than counterbalanced 
by the existence of so few misprints in the many formule. Mr. 
Harrison has certainly succeeded in his object, ‘‘ to place the 
student in such position that he will ultimately be able to 
avail himself of the several excellent standard works on the 
subject,’’ and we anticipate that his book will come into very 
general use. 


Flame and Combustion in Gases. By W. A. Bong, 1).Se., 
Ph.D., F.R.S., and D. T. A. Townenp, Ph.D., D.1.C. 
Pp. xvi+548; figs. 162. London: Longmans, Green & Co., 
Ltd. Price 32s. net. 


The object of this book, as stated in the preface, is to 
review within reasonable compass the principal researches 
upon Flame and Combustion of Gases from the time of Robert 
Boyle onwards to the present day, more particularly those 
of the modern period.’’ The study of gaseous combustion hus, 
especially during the last fifteen years, led to so many results 
of fundamental theoretical importance that the appearance 
of this volume is opportune. A superficial acquaintance with 
abstract principles does not represent a sufficient knowledge of 
gaseous phenomena; a much closer contact with the discipline 
is essential if its value in relation to fundamental problems 
is to be appreciated. It is, in fact, not so much with the 
abstract generalisations as with their practical applications 
that technical chemistry is mainly concerned. In this volume 
the authors have intentionally subordinated historical con- 
siderations to the desire to present the subject matter in a 
form which has appeared to them to be the simplest and 
most practical. The authors are notable investigators in this 
field of scientific research, and the reader has thus the assur- 
ance that the treatment is authoritative. There is no attempt 
to gloss over difficulties or to pretend that anything like 
finality has yet been reached, new developments in the subject 
providing an inspiring theme, which inspiration the authors 
hand on to their readers. 

A clear understanding of the phenomena associated with 
gaseous explosions is necessary, not only for those dealing 
with internal-combustion engines, but also for those respon- 
sible for the safety of workers, both in coal mines and in 
factories where explosive gaseous mixtures may be encoun- 
tered or used. It is desirable to know the properties of such 
mixtures and the mode in which flame is propagated through 
them. Few fields of research offer such excellent opportunities 
for the co-operation of the physicist and chemist as that which 
deals with gaseous combustion, and explosive reactions in 
gaseous media. The subject is essentially chemical, but the 
experimental investigation is largely physical, as it deals with 
the measurement of uniform movement and detonation, speeds 
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of flames, the pressures produced on explosion, temperatures 
of ignition, and the effect on these of radiation and ionisation. 

The book is divided into five main sections, which are 
further divided into chapters. The first section gives an his- 
torical review of the subject, with an illuminative discussion 
of the ‘ phlogiston’’ theory and the researches of various 
workers from Boyle and Cavendish to the present classical 
researches of Bone, Langmuir, and Wheeler. A new era ip 
gaseous combustion research was inaugurated in the year 
1880 by the critical researches of Mallard and Le Chatelier 
and of Berthelot and Violle in France upon the initial stages 
of flame propagation and the development of detonation in 
gaseous explosions, and by the equally important discovery 
by Dixon in England of the influence of moisture upon the 
combustion of carbonic oxide. These discoveries, following 
as they did on the work of Clausius and Clerk Maxwell and 
the revival by Guldberg and Waage of the doctrine of mass 
action, with its thermodynamical implications, were revolu- 
tionary in that they flooded the subject with new and unex- 
pected light and provided a new basis and point d’appui for 
further advance. The manifold problems presented by gaseous 
combustion and explosions were now considered from the 
kinetic and thermodynamic, as well as from the chemical, 
points of view. The second section of the book deals with 
the initiation and development of flame and detonation in 
gaseous explosions, including chapters dealing with ignition 
temperatures. The remaining sections deal respectively with 
gaseous explosions in closed vessels; the mechanism of gaseous 
combustion; catalytic and incandescent surface combustion. 
A valuable chapter is that dealing with gaseous explosions 
at high pressures; the value of high-pressure work lies in the 
fact that it tends to show up and accentuate the operation 
of factors, the influence of which may be either masked or 
overlooked at ordinary pressures. Chapter XXIV, devoted to 
the influence of moisture upon combustion, is of ening 
interest; this discovery was of fundamental importance, an 
has given rise to much discussion, without, however, any 
general agreement about its inner meaning having been 
reached, although within recent years the main issues have 
been narrowed. Experiments have proved that the removal 
of moisture from many (but not all) gaseous systems increases 
in an extraordinary degree their resistance to chemical change ; 
however, they cannot yet be said to have proved that the 
presence of moisture is absolutely essential to chemical change 
in such cases. 

The book is remarkable for the large amount of informa- 
tion it contains, its orderly arrangement, and for the success 
the authors have achieved in systematising the data. The 
authors convey the information in clear and well-chosen lan- 
guage, and discuss controversial points with a fairness which 
inspires confidence in fina] judgment. Due weight is attached 
to the opinions of other workers of all nationalities, and well- 
chosen references from the papers of various investigators are 
skilfully introduced in a way that does not interrupt the 
continuity of the main theme. Numerous diagrams occur in 
the text, and additional data are embodied in a series of tables. 

This short survey of a comprehensive work would be mis- 
leading without the remark that the volume exhibits the 
sources of the observations on which its statements are based. 
Its purpose is to reconcile, often with the help of original 
observations by the authors, results which at first appear con- 
flicting, and to exhibit the relation between those that are 
already consistent with each other. At no stage does the 
exposition neglect the definition of the precise work which 
is im question, and this valuable practice is made the more 
useful by a good list of references and an excellent index. 


The Modern’ Electrical Engineer. By A. Arnon, 
A.M.I.Mech.E. Pp. 994; figs. 651. Four volumes. Lon- 
: Caxton Publishing Co., Ltd. Price £3 18s. for four 
volumes. 


We learn from the preface to this book that it is intended 
to ep a comprehensive view of every phase of electrical 
work, excepting radio, with a view that the young engineer, 
by its 1, may discover the aspect which makes 
a particular appeal to him. The author has endeavoured to 
eliminate mathematics, and he has devoted a good deal 
space to the treatment of a.c. and d.c. principles on popular 
lines. Such an aim is of a meritorious character, but we fear 
that Mr. Arnold has underrated the difficulty attending the 
presentment of electrical theory on non-mathematical lines. 


To do so effectively requires very special qualifications, and ~ 


unless an author possesses such qualifications to an unmistake- 
able degree, it is better to assume from the start that simple 
mathematics are required, rather than to be obliged to allow 
algebraical symbols and methods to crop up from time to time 
in a somewhat unexpected fashion. 

We came across an example of the unsuitability of this 
system very early in the work when, after a popular treatment 
of elementary quantities, we have a cumbersome algebraic 
exercise for the calculation of the currents in a Wheatstone 
bridge network. Logical sequence seems to be sacrificed when 
a scrappy account of the static transformer precedes the treat- 
ment of a.c. theory. The curve purporting to show the ee | 
value of an alternating current is ae incorrect, an 
figs. 33 and 34, showing leading and lagging currents, are 
wrongly marked. The author makes use of a rather unfor- 


tunate example of a lagging current im referring to the open 
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circuit current of a transformer, and he speaks as if 
were really two currents which are compounded to form the 
exciting current. As no sort of explanation of the vector 
notation is previousiy attempted, the beginner is likely to be 
somewhat perplexed when he reads that the well-known pro. 
perties of a right-angled triangle enable the resultants of these 
components to be calculated. A little later on, in the section 
dealing with three-phase power we stumble across the expres- 
sion cos a. The two-wattmeter method of measuring three- 
phase power is referred to as if its legitimacy were self-evident 
to an elementary student, whilst we have the extraordinary 
statement that, in a 3-phase circuit, ‘‘ the sum of the two 
wattmeters gives the measurement of IXVX1.73xXcos 4, 
whether the load is balanced between the phases or not.’’ We 
should like to know what the author means by I, Vv, and a in 
the general case of an unbalanced load. 

After his not altogether successful attempt to give a non- 
mathematical account of elementary theory, the author pro- 
ceeds to deal in a descriptive fashion with the generation of 
electricity. This matter is generally more successful, although 
it is lacking in logical sequence, and introduces technical terms 
without previous explanation. On p. 65 of the first volume, 
for instance, the beginner is informed that the internal re- 
actance of alternators has to be increased in order to reduce 
the short-circuit currents. The explanation of the load divi- 
sion between alternators, moreover, we find far from con- 
vincing. The chapters on alternators and alternator construec- 
tion are useful and complete, although the author mizht have 
prefaced the section dealing with methods of improving the 
stability of alternators by some explanation of what exciter 
instability is, and how it is caused. Further useful descriptive 
chapters follow on d.c. generator construction and operation. 
Considerable space is devoted to the power factor question. 
We note two slips; one on p. 162, where the formula for the 
time constant of a current is given as 27nL/R, and another, 
on p. 186, where the kVA in a load of 100 kW at 0.6 power 
factor is given as 177.7. The question of tariffs is treated in 
considerable detail. Dealing with diversity, the author ex- 
presses his preference for a convention which calls the diver- 
sity factor the ratio of the actual maximum load to the sum 
of the individual maxima. As, with such a convention, the 
diversity factor decreases as the diversity increases, it would 
appear to have little to recommend it, except that it allows 
engineers to indulge their obsession for expressing fractions as 
percentages. The section dealing with transmission is dis- 
appointing in its treatment of underground cables, but the 
descriptive matter relating to overhead line construction is 
very good. The chapter on fault localisation is poor. No 
account is given of the use of the slide wire bridge for locating 
faults on low resistance cables, while, dealing with the fall 
of potential method, the author describes a test in which the 
testing current is passed through the fault, the return cable 
of the loop being used as a voltmeter pilot wire. No engineer 
with a knowledge of the mere rudiments of fault localisation 
would ever think of using so inaccurate a method. The theory 
of static transformers is next resumed, and is dealt with very 
fully. We fail to see the utility, in a work of this character, 
of working out in detail the design of a transformer. The 
sections dealing with converting plant and switchgear are com- 
plete and informative, and we note excellent accounts of the 
“* Transvertor,’”’ of mercury arc rectifiers, and of automatic con- 
trol gear. More space might have been devoted to the subject of 
instrument transformers, in view of the difficulty experienced 
by young students in understanding their characteristics. The 
expression “‘ burden” is now used instead, and “load ”’ for 
the secondary output of an instrument transformer. 

Motor control gear and automatic protective systems are very 
well treated. The same remark applies to the chapter on 
secondary batteries, excepting that the reference to the nickel- 
iron cell is very meagre. The treatment of indicating instru- 
ments is very sketchy, the chapter dealing with this subject 
occupying 15 pp. only. The account of integrating meters 1s 
considerably fuller. We note that the percentage error of a 
meter as determined from a speed test is given as the difference 
between the dial constant and the observed constant expressed 
as a percentage of the former. This is only correct if the con- 
stant be expressed in a form similar to revolutions per unit. If 
the constant contains, as a factor, the voripuueel ef angular 
speed, the difference is taken as a percentage of the incorrect 
constant. Some practical directions in connection with the use 
of the two wattmeter method for three-nhase power measure- 
ment, with reference to the matter of phase sequence, might 
well have been included here. Electric lamps and illumination 
are well treated, the account of the theory of the polyphase 
induction motor is somewhat disappointing, whilst the section 
on house wiring is very meagre. Electricity in collieries 18 
treated very fully, and this section is perhaps as useful as any 
in the book. The sketch of electric traction is superficial, but 
covers the whole ground, whilst a very good account is given 
of modern electric welding plant. Commercial electromagnets 
are well described, and a useful chapter is devoted to domestic 
electrical appliances. The reference to electroplating is too 
brief to be of much use. The section dealing with telephony 
and telegraphy includes a good elementary account of auto- 
matic telephone working. The work concludes with a brief 
reference to electromedical apparatus. 

Regarded as a review of present-day electrical practice, this 
work is deserving of considerable praise. It is comprehensive 
and up-to-date, and it has been well produced. The price 
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is distinctly > the ~~ side for a work comprising only about 
1,000 pages of text. om the point of view of an elementary 
text book we regret that we do not consider that the author 
has acquitted himself well, in spite of his obvious efforts to 
be clear, and we wou Id recommend persons desiring instruc- 
tion in the rudiments of electrical technology to “seek this 
instroction in one of the many elementary textbooks which 
are now procurable at a reasonable price. 


Safety Rules for the Installation and Maintenance of 
Electrical Supply and Communication Lines (com- 
prising Part 2? of the 4th Edition). Pp. xxiii+322; figs. 
16. Washington : United States Government Printing 
Office. Price 60 cents. 


This revision of the rules (National Electrical Safety Code) 
has, no doubt, like its earlier edition, already secured general 
agreement among the various interests concerned as to what 
should properly be included in the rules, &c. 

While a certain danger results from the existence of over- 
head lines in any location, the danger is much less’in rural 
than urban districts, and is greatest at crossings. 

- For supply lines three different degrees of hazard are recog- 
nised with corresponding graduations in the minimum stan- 
dard for construction, and these differences apply, mainly, 
to the strength of the supporting structures. Each of the 
grades must meet definite strength requirements. Grade A 
represents the strongest construction. A distinction is made 
in the requirements in urban districts and in rural districts. 
In each case the degree of hazard is determined by the’ voltage 
of the circuits concerned. The voltage graduations closely 
coincide with those contained in the Orders: of some of the 
State Commissioners. It is recognised that the chances of 
accident due to rural lines when no other wires are crossing 
are very slight even when the voltage is high, as few persons 
will <j concerned with such wires even when they fall to the 
groun 

Careful choice of conductor material and special methods of 
dead-ending are necessary at railway crossings, as experience 
has shown that the gases resulting from combustion, with the 
possible additional effect of the exhaust steam, produce a very 
bad corrosion of some materials employed for conductors, an 
— which may cause rapid deterioration, and ultimately 

ailure. 

The requirements for transverse strength of overhead lines 
have been altered in the various editions with the idea of 
making the requirements more harironious with the hazards 
involved, and to simplify the loading specifications; it is 
believed that at the same time the requirements are more 
nearly in agreement with good modern practice. In consider- 
ing the requirements that should he made, attention has not 
only been given to the hazards involved, but also to the ease 
or difficulty with which such hazards can be met by safe and 
sound construction. Since the circumstances vary so widely 
in such a vast country, it obviously has been found necessary 
to provide for considerable latitude in construction of lines 
according to the degree of hazard and other determining 
conditions. For instance, in congested areas where the popu- 
lation is relatively dense and the exposure to hazard worse 
and the demand for energy much better, the relatively greater 
business can correspondingly afford safer and more substantial 
construction than can be given or is needed in rural districts. 
The code has taken these differences carefully into considera- 
tion, and the ee are much less for rural than for 
urban districts. A good balance between the different factors 
concerned in the safety of line construction is preferable to 
an excess in seme, which might entail a deficiency in others, 
as there are limits to permissible expense according to whether 
urban or sparsely-settled districts are considered. 

Interested engineers in this country would do well to make 
a study of these rules, as they provide the right information 
for more economical! construction of rural overhead lines along 
safe and sound principles. 


Matriculation Magnetism and Electricity. Third Edition. 
By R. H. Jude, D.Sc., and John Satterly, D.Sc. Pp, 427; 
fas. 987. London: University Tutorial Press, Ltd. Price 


. net. 


hentilling to the note to the third edition, following the 
—— preface, new matter has been added on the electron 

eory and wireless. A perusal of the pages draws one’s 
attention to paragraph 90, — deals with the ‘‘ Modern 
Electron Theory in some lines. It isa little 
to find that the explanation of current flow, in the light of 
the electron theory, is dismissed in a couple of lines as follows : 

“A passage of electricity thus means a transference of elec- 
trons; a conductor allows the transference, but an insulator 
does not.”’ Such treatment of modern teaching may do more 
harm than good, especially as the paragraph follows two longer 
ones which deal almost wholly with current flow in the light 
of the fluid theory. In the other addition referred to, wireless, 
the underlying principles of wireless transmission and recep- 
tion ane outlined in * pages. 

As a whole the b should prove a practical guide to the 
student. It is written clearly, and the illustrations are of a 
very practical nature. 


THE ELECTRICAL REVIEW. 


Published Specifications. 


Compiled expressly for this journal by a firm of Chartered Patent 
The aumbers in le entheses are those under which the specifications will be 
printed and abridged and all subsequent proceedings taken. 


1926. 


16,190. Electric ballast resistances.” Ruttenberg and M. N. Leibowitz. 
June 1926. (282,119.) 
17,139 Speed regulating devices.” ay Thomson-Houston Co., Ltd., 
and R. 'D. Parry. March 23rd, 1927. 
20,382. “ Head lamps for motor vehicles.” F. C. McElroy. August 18th, 


(282,12 
** Cable telegraphy and and circuits therefor... W. S. 
—_ N. W. McLachlan, and W. . Jacob. August 19th, 1926. (Cognate 

lication, (282.130 

22,344. for filtering electrical currents.’ Dubilier Condenser 
Co. (1925), Ltd. (W. Dubilier). September 10th, 1926. (282,136.) 

393. ‘“‘ Electrical microphones suitable for marine purposes.”” W. J. 

Rickets and L. H. Paddle. September 10th, 1926. 

22.404. ‘“* Device for the reproduction, radiation, and amplification of sound.” 
V. W. Holmes. September Lith, 1926. (282,140.) 

482. “Electric lampholders.” R. Netti. September 13th, 1926. (Cog- 
nate application, 25,680/26.) (282, 144.) 
22,618. ‘“* Artificial illumination.” G. Wheatley and Sheringham Daylight 
Co., Ltd. September 14th, 1926. (282,149.) 

632. ‘“* Induction motors in cascade sets.’’ Siemens-Schuckertwerke Ges. 
September (loth, 1925. (258,586.) 

653. “ Thermionic valves.” H. J. Round. September 14th, 1928. 
(282,150.) 


22,694. “‘ Telephone systems.’’ Standard Telephones & Cables, Ltd., and 
L. B. Haigh. September 14th, 1926. (282,153.) 

22,847. “* Process for the conversion of electrical into acoustic oscillations 
or_ vice versa.” B. Jirotka. November 9th, 1925. (260,959. 

22,848. ‘* Device for the conversion of electrical into acoustic oscillations. 
B. Jirotka, July 27th, 1926. (Addition to 260,959.) (275,140.) 

881. “ Electrical regu lating or control systems for electr 
wae N. W. McLachlan, and W. G. R. Jacob. Te ag 16th, 1 1926. 
¢ 
22,892. “* System of instaflation of landing grounds for airoraft trough 


” 


themselves, for instance, electromagnetically , by means of cables throu 
which pass electric currents."" Soc. Industrielle des Procédés W. A 

tember 19th, 1925. (Patent of addition not granted.) (258,605.) 

898. “Control of electromagnet or solenoid devices.” L. N. Bland. 
Se te mber 16th, 1926. (282,161.) 

2,997. ‘* Submarine signalling system.’’ Western Electric Co., Inc. Sep- 
tember 17th, 1925. (258,614.) 
23,372. “ Electric bell indicator systems."" I. H. Parsons. September 22nd, 

. “ Acoustic apparatus, pariicularly signalli a ratus.” H. J. 

Kuchenmeister. October’ 28th, 1925. 561. 
25,462. “ Fire alarms."’ j. -go4 - J. Vale. October 13th, 1926. (Cog- 


nate 1,896/27.) (282,184 
and ic telephone systems." Siemens 


ic 

Bros. & Co., Ltd., and i. E. Hashes October 13th, 1926. (282,185.) 

25,503. “ Circuit arrangements for hunting switches in ‘automatic and semi- 
automatic telephone systems."’ Siemens Bros. & Co., Ltd.. and W. 
Patterson. October 13th, 1926. (282,186.) 

29,828. Electric discharge tubes.” Valve Co., Ltd., A. C. Bartlett, 
and W. Ryde. November 25th, 1926. (282,205.) 

32, “ Process for producing protective and resistant coatings on metals."’ 
Siemens & Halske Akt.-Ges. December 18th, 1925. (263,183.) 


1927. 

7,550. “ Electric lighting systems for motor vehicles.” C. Ter Cock. 
March 18th, 1927. (282,246. 

8,672. “* Vehicle headlights.” Dr. J. Patten and W. Bangert. March 29th, 
1927. (282,255.) 

Electric interrupters."’ British Thomson-Heuston Co., Ltd. 

April 9th, Rae (269,177 

10,301. Process for the pr of ing material of 
high electric conductivity etrength and of resistance.” 
Goldschmidt Akt. Ges. ril 19th, 1926. (269,580.) 

12,521. “ Process for the electrolytic treatment for the cylinders of rotary 
inting machines to ae Fe and wear.” H. Kuppel and 
Simeant. Ma 10th, 1927. 

romagnetic " B. F. Waddell, May 14th, 1927. 
( .) 

13,282. ‘* Photo-clectric cells." Westinghouse Electric & Manufacturing Co. 
May 20th, 1926. (271,476.) 

13,526. ‘‘ Heat-resistant compounds.” British Thomson-Houston Co., Ltd. 
May 20th, 1926. (271,503.) 

13,637. Radio direction-finding, finding, and similar observations.” 
Sec. Anon. des Ondes Dirigées. 2ist, . (271,508. 

13,954. ‘“‘ Lenses for signallin nee, searchlights, and like purposes."’ 
for’ vol electri les.” F. Berg 

porting means medium- tage ic cables.” F. 5 

June 7th, ‘wr 1.) 


15,275. “ Motor vehicle headlamps.” F. Carello. June 8th, 1927. (282,292.) 
15,285. “ Ironing machines.” Apex Electrical Manufacturing Co. February 
10th, 1927. (282,293.) 

15,382. International General Electric Co., 
Inc. June 9th, 1926. (272,524. 

16,059. ‘‘ Acoustic diaphragms.” A. Von Suchorzynski. June 16th, 1927. 
(282,296.) 
17,467. “‘ Wireless sets." L. Champion. June 30th, 1927. (Convention 
date not granted.) (273,737.) 

22.264. Electric motor controllers.” Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co.). August $ 312. 

25,473. “ Braking British Thomson-Houston Co., Ltd. Sep- 
tember 28th, 1926. 


Auret 


Trade Mark Applications. 


The following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from January 4th. In the 
case of foreign applicetions, the nemes and addresses of the 
British representatives are also given :— 

Apex om and design).’ No. 479,447. Class 6. Electric fans, varvum 
cleaners, &c.—Apex Electrical Manufacturing Co., Cleveland, ©., U.S.A. 
(Marks & Clerk, 57 58, Lincoln’s Inn Fields, Wwc2) 

— Signs. No. 480,739. Class 6. Mechanically-operated electric signs 
No. 480,740. Class 8. Apparatus for re signs.—Franco-British Elvc- 
trical Co., Ltd., 25, Oxford Street, W.1 ‘ 

The Pathfinder. No. 482.458. Class 8. Electrically-illaminated route pesi- 
tion and aratus for maps, &c.—General Enginecring Deve- 
Trust, Ltd., Astor W.C.2, 

uscinia. No. 485,784. Class 8. instruments and appas.- 

tus.—Radio Installations, Led , 24, Great St. Helens, 3. 

“Phacatrol. No. 485.974. Class 8. Instruments, apparatus and = theres! 
for use in radio-telegraphy and telephony.—Electrad, Inc., New U.S.A 
Wes} Langner, Stevens & Parry, Jessel Chambers, 88-90, Ch: ae La», 
we 
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New Work for Contractors. 


Particulars of new works and building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


ALDERLEY EDGE.—Extensions to cottage hospital, with 
X-ray department; J. ‘I’. Halliday, architect. 

AMPTHILL.—Housing scheme (20), for the R.D.C.; L. 
Foster, surveyor, Flitwick. 

ANNAN.—Additional 40 houses, for the T.C.; burgh surveyor. 

ARBROATH.—Extension of the Infirmary, for the directors. 


ASKHAM BRYAN.—Farm institute; Yorkshire Council for 
Agricultural Education. 

ASHTON-UNDER-LYNE.—Extensive alterations; 
Ardern, drapers, Stamford Street. 

BIRKENHEAD.—Extensions, electricity offices, for the 

.C.; R. W. Johnston, borough engineer. 

BIRMINGHAM.—Extension of motor-’bus depét, Harborne; 
‘Crouch, Butler & Savage, architects, 67a, New Street. 

BOLTON.—Reconstruction, ‘theatre Royal; Bolton Theatre 
and Entertainments Co., Ltd. Bank, Deansgate; 
Lloyd's Bank, Ltd. School, Crompton Fold estate; 
Education Committee. 

BRENTWOOD.—Nurses’ home, 
county architect. 

BROMLEY (Kent).—Ward pavilion and extensions to nurses’ 
home and nursery block, Locksbottom Hospital, Farn- 
borough, for the Board of Guardians; F. Danby Smith. 
ake srt Parliament Mansions, Victoria Street, West- 
minster, $.W. 

BRYNCRUC. * School (£4,000), for Merioneth E.C.; Direc- 
tor of Education, Dolgelley. 

BURNLEY.—Re-erection of St. Matthew's Church (lighted by 
electricity); Rev. F. Jones, vicar (£40,000). 

CHELMSFORD.—County offices (£91,000); 
architect. 

CLIFTON.—School, for Lancs. E.C.; Director of Education, 
Preston. 

DERBY.—Cinema, Mill Street, for Popular Pictures, Ltd.; 
Naylor, Sale & Woore, architects, Derby. 

DONCASTER.—-Business stores, for the Mutual Co-operative 
Society ; T. H. Johnson, architect, 20, Priory Place. 

EASTBOURNE.—Electric fires in 75 bedrooms, Burlington 
Hotel; Hotel Co. British Legion Club, Pevensey Road; 
W. R. Hamblyn, architect. Hotel, Victoria Drive; 
People’s Refreshment House Association. 

EDINBURGH.—Cinema (£70,000); Mr. F. A. Lumley. 

FLETTON.—Extensions, with electrical and heating work, 
for Ex-Service Men’s Club, Ltd.; A. W. & H. J. Wilson, 
architects, Cumbergate, Peterborough. 

GLASGOW.—Housing scheme, Westminster Street and 
Knightswood; City Engineer and Master of Public 
Works. Extension of ironworks, Blochairn Road, for 
Steel Co. of Seotland, Ltd. 

GODALMING.—Factory, High Street, for Messrs. Pitchers. 

HASTINGS.—Extensive alterations and additions, Mastin 
Bros., Ltd., drapers, Breeds Plave and Castle Street; 
Callow & Callow, architects. 

HEYSHAM.—70 houses for harbour workers (Heysham har- 
-bour developmient); London, Midland and Scottish Rail- 
way, 

— Additional housing scheme (72), 

U.D.C.; surveyor. 

eee: .—30 houses; P. C. Gardener & Co., 269, High 

ree 

HULL.—Alterations to tram depdét, Cottingham Road; Max- 
well, Holmes & Hayter, Ltd. School, East Hull; 
Elementary school, West Hull; Education Committee. 

TRLAM.—Schooi (£13,110), for Lancs. E.C.; Fearnley and 
Sons, builders, Salford. 

KETTERING.—Re-erection of works (after fire), 
Street, for Robinson Bros., last makers. 

LEEDS.—Shops, Horsforth Road: G. W. Atkinson. Build- 
ings in new street, from Vicar Lane to St. Peter’s 


Leigh and 


mental hospital; Essex 


Essex county 


for the 


Newland 


Street; Sir Reginald Blomfield. Council school at 
Meanwood: architects’ section, Education Office, 
Calverley Street. Alterations, Bridewell Town Hall: 


Watch Committee. 


LEICESTER.—Museum extension (£7,000); A. Herbert. 


81 houses; Pambury & Sowden. Preservation of Abbey; 
Bedingfield, architect. 


. MALTBY 


LITTLE ‘'THURROCK.—Hospital, for Orsett Joint Hospital 
Board; clerk. 

LONDON (Barking Town, E.).—Sheds, offices, &c., West 
Bank; Russian Oil Products, Ltd. 

(Lovauton, E.).—High School ‘for Girls; Essex Education 
Committee. 

(SourHWAkK, S.E.).—Tenements, Horsley Street, Arnside 
Street, and Queen’s Row; Messrs. Cluttons, 180, 
Brixton Road. Alterations, Spicers premises, Red Cross 
Street; F. W. ‘Traup. 

(WIMBUEDON, S.W.).—24 houses, Durnsford estate; borough 
a Club, Faraday Road ; Warden, Wimbledon 
Toc. H. Development, Drax estate, Copse Hill; Mr. 
Brocklesby. 

MACCLESFIELD.—Additional 130 houses, for the T.C.; 
borough surveyor. 

MAIDSTONE.—-Bus garage, Maidstone and District Motor 
Services, Ltd.; engineer. 

Y.—Market hall and ‘shops, for Mr. A. Clayton; addi- 
tional 25 houses, for the U.D.C.; surveyor. 

MANCHESTER.—Housing scheme, 33 acres, Burnage Lane; 
city engineer. Garage for 45 "buses, Princess 
city architect. Accommodation for — tuberculosis 
patients; Medical Officer of Health. Electric lighting, 
slaughterhouses at City Abattoir; Markets Superin- 
tendent. 

MERTHYR.—Boxing pavilion and garages, Lower High 
Street; E. Snow. 

NORTHAMPTON.—Race track, Cotton End; Northampton 
Greyhound Racing Association. Shoe factory, Wycliffe 
Road; Turnshoe Manufacturing Co. 

NOTTINGHAM.—Cinema and café in Westgate (£50,000); 
Oakford Cinemas, Ltd. 

OXFORD.—Chemical stores, South Park Road; Curators of 
University Chest. 

RIBBLETON.—Schools (£14,000), for Lancs. E.C.; Director 
of Education, Preston. 

RICHMOND (Surrey).—Oddfellows’ Hall; Eldridge & Sons, 


builders. 
SALFORD.—Maternity home, Markendale Street; city enzi- 
neer. 


AM HARBOUR.—Additional 
J.D.C.; surveyor. 

ieee D. —O0 houses, Longley estate; Estates Com- 
mittee. 

SILVER END.—School (£10,000), for Essex E.C.; J. Stuart, 
county architect, Chelmsford. 

SOUTH AFRICA (Care Town).—200 dwellings for natives; 
Citizens’ Housing League. 850 houses; city engineer. 

SOUTH SHIELDS.—Shopping centre, The Ridgeway; F. W. 
Newby, architect. Estate development, off Prince Ed- 
ward Road; Henderson & Woolgar. 

SPALDING. —Bazaar premises, Bridge Street; F. W. Wool- 
worth & Co., Ltd., Kingsway, London. 

LE-HOPE.—Headquarters for Essex Territorial 
Army Association; secretary, Market Road, Chelmsford. 

STRATFORD-ON-AVON. — Shakespeare Memorial Theatre 
(£150,677); Miss Elisabeth Scott, architect, London. 


SWANSEA.—R ng of St. Joseph’s Roman Catholie 


56 houses, for the 


Schools; rector. 

SWINDON.—Cinema, Telford Road; S. J. Lawrence, 75, 
Hythe Road. 

TAUNTON.--Cold storage and ice factory, Leycroft Road, 


for the 'l'aunton Cold Storage and Ice Co., Ltd.; W. H. 
Bateman, architect, Mill Street, Calne. County offices 
(£70, 000), for Somerset C. O.; clerk, Weston-super-Mare. 

TIMPERLEY (Mancumeten),—Re-erection of works, for Lar- 
muth Bros. (several thousand pounds). 

TORQUAY.—Sun lounge, medical baths; H. C. Jackman. 

TWICKENHAM.—Cinema, Oak Lane; Leathart & Granger. 

WARRINGTON.—Additional 162 houses, for the T.C.; A. M. 
Ker, borough engineer. 

WIGTON.—Artificial silk factory, with electrical work, for 
a London ‘company; particulars from W. L. Tiffin and 
Sons, Carlisle. 

YEADON.—House at Rufford Park, for Mr. Jas. Kitson; 
Chippindale & Sunderland, architects, Guiseley. 
YORK.—Additional 50 houses, for the T.C.; F. W. Spurr, 
city engineer. Temporary ward, York County Hos- 

pital; governors. 


